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ON THE STATUS OF MEDICAL. SCHOOL FACULTY 
AND 

CLINICAL RESEARCH MANPOWER 

1968-1990 ; 



EXECUTIVE SUMMARY 

' ' ■ t* 

The National Research Council 's Committee on a Study of National 
Needs for Biomedical and Behavioral Research Personnel has outlined 
several key issues pertaining to the training of clinical inv-esti gators. 
In 1978 the Clinical Sciences Panel of the Committee posed a number of 
questions basic to an understanding of the major issues. 

The Association of American Medical Colleges was contracted by the . 
Panel to address the questions, printed below in italics. Brief /summaries \ 
of key findings follow each question. Reference is also made to the chapters 
and exhibits (figures and tables) in this report that present a complete 
description of pertinent data, and anal^ses^-^T 

* ** >^ 0 ^' . • *- 4 

A. Vevtainingt^ MD clinical investigators: 

1. ^Mlfdata (reported by mCTindicdtG a .decline in 

numbers of physicians entering clinical,- research 

'training since 1974. AMA data on* physicians' 

practice activities tend to confirm that fewer 

physicians are now engaged in research and teaching. 

Is the apparent decline in^nvmbers of *MD clinical - 

investigators on medical faculties confirmed by. data 

available to AAMC? 
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Chapter III reviews several indicators of the trends of physician 
invol vement\in teaching and research. Indicators of physician 
research /£ucjgest .several possible trends. Data from the AMA show 
a decl rp^ • in; the number of physician researchers from 1970 to. 1975, 
however, these same data show this trend to be reversing in the years 
1975 through 1978. These data also show an increase in the number 
of physicians* teaching during the years 1970 through 1978. 

Based on reporting to the -Faculty Roster, MD full-time faculty 
involvement' in research Jias not declined since-1974. The percent 
of research invol vement \&s increased slightly as shown in Exhibit 
III. 23 with 58.5 percent MD faculty involvement in 1974-75, 63.8 
percent in 1976-77, and .61 .6 percent in 1977-78. (The 2.3 percent 
decVine from 1976-77 to 1 977^78^1^ a reflection of late 

reporting by six ; research oriented medical schooi-s^^Currently these 
faculty records are being updated). 

Section B of Chapter III examines successive MD graduating classes 
for members who received appointments at a medical school and also 
made research grant applications to NIH. This analysis, based on 
limited data, shows a decline in grant applications from members 
of thQ_more recent classes (Exhibit III.l). A method for a more 
complete analysis is proposed. Section C utilizes the Faculty Roster 
to prepare a profile of faculty from successive graduating classes. 
It includes an analysis of their research responsibilities (Exhibit 
III. 21) which shows slightly lower research responsibilities for 
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more recent classes* Since these classes are of different maturities, 
however, it is not clear from these data whether an actual decline 
in ultimate research involvement is indicated. / 

These indicators fail to give a consistent picture of the trends of 
physician research activity. NIH data show a decline in the number 
of physicians entering research training. However, a decline in 
numbers of MD clinical investigators on medical faculties is not 
confirmed by data available to AAMC. 

2. Is the fraction of medical school graduates entering 
medical faculty employment increasing^ decreasing^ or 
remaining constant? , 

Chapter III preserfts an analysis of the proportions of medical 
school graduates from the classes of 1967 through 1974 that joined 
medical school faculties. The proportion varies from class to class 
during the first six years after graduation. However, in later years 
these' differentials are greatly reduced: Within nice years of 
graduation about 15 percent of an MD class has attained a medical 
school i faculty appointment. Aside from the early variability in the 
proportions appointed, the fraction of medical school graduates from 
successive rl asses entering medical faculty employment is roughly 
constant, < ■ 

Proportionally more^female than male medical school graduates enter 
medical faculty employment. Female graduates also join faculty sooner 
than male graduates. For the four classes for which 10 years have 



elapsed (T967 through 1970), 22 percent" of the/remales and 15.7 ' 

/ 

percent of the males received a faculty appointment. Of these 

/ / 
faculty, 55 percent of the females and/40 percent of the mkles had 

been appointed within five years of graduation (Exhibit III .13) . 

The difference in female accession to faculty positions is compounded 

by the fact that the. female attrition rate is lower than the male 

attrition rate for each of the years studied (Exhibit III. 15) . 

3. Are clinical faculty vacancies relatively mdre 
numerous than basic science medical faculty openings? 

Chapter VI shows that there is a large number of faculty position 
vacancies in clinical departments, and this number of vacancies is 
increasing. However, the data also show that the proportions of 
vacancies among both budgeted and filled positions were nearly the 
same for clinical and basic Science departments.. The proportions for 
clinical departments were never more than seven percent greater thap 
proportions for basic science departments. 

* ■. 

4. Is there an alternative to the NEC supply /demand % 

concept of "shortage" in clinical research manpower? 
If so> how does such an alternative compare to the 
supply/demand model? Is another model preferable? 

.5. What data can be gathered that ^support the NEC 
Committee' s demand model projections? 

Section J of Chapter II compares the NRC "demand" model with - 
a model developed in this report. Both model s* project future 
neecj. for new facul ty members^ but they differ in their assumptions, 
definitions and methods. The AAMC model incorporates age-specific 

i 

xiv, 



rates of faculty hiring and loss and focuses on faculty holding 
the MD degree and' regular appointments. The AAMC model projects 
lower numbers of MD's on faculty, but larger numbers-of new MD 
faculty needed for growth and replacement than does the NRC model. 
The AAMC model also estimates the effects of. various growth rates 
on research output by physician faculty in five specialty groups. 

B. • Pertaining to the prospective characteristics and future 

clinical, research potential of U.S. medical school faculties: 

1. WJzat is the profile of research productivity of MD 
faculty throughout their careers? 

2. What is the profile of academic medical research 
careers? < 

A large sample^of medical school MD faculty were surveyed to 
discover th/time they* spend each week in their research and 
academic a/tivities, their research productivity as measured by 
output off publications (.both total publications and publications 

r 

in selected research journals) and selected personal data 
(e.g., age). Analyses of these data are reported in Chapter. II 
and, in summary, show: 

Faculty physicians in the clinical specialties spend highly 
variable amounts of time in research although their work 
weeks are relatively uniform. As both cl inical and basic 
science MD faculty grow older they spend less time in research 
and more time in administration unrelated to research. 
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Younger MD faculty in basic Science departments and most 
clinical departments report they are spending more time in 
delivering patient care than do their older colleages. 

Research productivity profiles between specialty groups * 
are highly variable, but consistent patterns emerge: 

(1J A definite era effect is observed in that physicians graduating 
* between ,1944 and 1952 began to produce research publications 
at a more slowly increasing rate than did all later cohorts. 
Later cohorts show a sharp rise in publication activity begin- 
ning about five yi?ars after receipt of the MD. 

(2) Medical specialists show high, sustained levels of 
productivity reaching a plateau about 14 years after 
receipt of the MD (age 39}. ' 

> (3) One-third of basic science physicians have both MD and 

PhD degrees. Their productivity peaks at about age 40 to 
45, falls and rises again later in their careers. 

(4) Surgical, behavioral > and hospital -based specialists have sharp 
rises in productivity followed by levels' fallingl to near 

zero by mid-career. 

(5) Behavioralists (psychiatrists) spend less time in research 
per week and have lower peak research productivity than all 
other specialty groups. 

The conferring of tenure has no discernible effect on research 
productivity. 
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3. Are medical faculties aging or "graying?" Are they 
becoming less mobile? If sq^ 3 what are the implications, 
if any, for resear^i productivity? 

4. How might the age composition of the current pool of 
' clinical investigators affect projections of need? 

.'A 

In Chapter II, age-distribution data were developed about physician 
faculty. These data, show: 



Based on an analysis of MD faculty .in selected departments 
and excluding instructors/, MD faculty in different specialty 
groups are seen to be "graying" at different rates. (While- 
relative compari sons among specialty groups are valid, the 
estimated absolute rates of "graying" during the past decade 
may be influenced by an artifact of the Faculty Roster System). 
Projections for the decade 1980 to 19.90 indicate that the 
aging can be prevented if the current s*ix percent growth 
rate is maintained. At zero growth all groups of MD faculty, 
especially those in the basic science departments, will age rapidly 

- f If the faculty continues to grow at six percent per year, 
the number of MDs needed for faculty replacement and growth 
(at assistant, associate and full professorial ranks) will # 
rise from about 2,700 annually in 1978 to about 5,500 annually 
in 1990. If the growth rate falls to three percent per year, • 
the number of MDs needed will rise from 2,000 to 2,900 per year. 

j 



If there is no growth in total faculty in the next decade 
the number of MDs needed to replace those leaving faculties 

will remain constant at^about 1 ,'300 per year. 

• * 

Data relating to research productivity and acje distribution 
were combined for MD faculty who received their MD degrees 
between 1944 and 1972, and projections, were made of MD faculty 
research output for the decade 1980 to 1990. If medical school 
faculties grow at six percent per year, research output 
(Measured by research publications) will increase 100 percent; 
at three precent growth, production will rise 38 percent. A" 
. more, likely scenario, steady state or zero growth, will result 
in a seven percent decrease in research production by physicians 

Projections of research output, adjusted for a reduced 
prbportion of new physician faculty having had research 
' training, .show lowered numbers of research publications. 

Under the assumption of zero growth in faculty size, annual 
"selected research" output by physicians in all specialties 
will decline 15.5 percent by 1990. The decline ,will be. 

greatest in basic sciences, 22.8 percent, and" in surgical 

■ ^ \ 
. specialties, 26.7 percent (Exhibit 11.62). 

jv - 

Projections of replacement need for alj[ full-time faculty are 
shown in Chapter VII. 

The age composition of the total full-time faculty during 
1980-1990 is shown giv^n a continued six percent rate of 
growth, a three percenr rate of growth, and a leveling of 
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the growth rate to zero percent. The result of faculty 
growth on the age composition of faculty are presented ftfr 
these varying growth rates and projections of the)future 
need for new faculty appointments. 

If there is no growth in faculty size", the projecte'dAage 
distributions of the faculty shovrit becoming substantially 
older. Under these conditions, ttfe projected need for new 
full-time faculty declines from about 2,900 in 1980 to a 
stable level of about 2,600 per year from 1985 to 1990. x 

A future growth in the faculty at a rate of three percent 
per year showed a moderate aging in the faculty and the need 

for new faculty increasing from about 4,400 in 1980 to about 

r- 

5,800 in 1990. 

If the number of faculty continues, to grow at the recent rate 
of six percent per year, the projected age composition of the 
faculty will change little. Under these conditions, the 
projected need for new full-time faculty will increase from 
about 5,900 in 1980 to 10,600 in the year 1990 (Exhibit 11.63) 

C. Pertaining to incentive /disincentives for yowig 

physicians to opt fir a career in clinical research 
and academic medicine what are the important 
incentives and disincentives fir research, the 
conscious or unconscious selection processes, etc.? 

s. 

'r* 
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Analysis of the AAMC Graduation Questionnaire (Chapter V). suggests: 

Opportunity to work in the academic community and the challenge 
of the search for new knowledge are major incentives for 
research-oriented students. 



Research experience while a pre-medical or medical student has 

a relatively strong influence on all students, including 

t ■ 

those who select practice as well as research careers. 



Perceived societal need for practitioners appears to be the 
strongest disincentive to research careers. 

r " ... 

Perceived availability of research training support is of 
moderate importance to those who "jrfil 1 pursue research. 

Financial factors such as debt, "payback" apd lower incomes 
of faculty members appear to have minimal influence on 
expectations of a research career. 



Faculty frustrations and uncertain research funding are also 
minor factors affecting career choice. 

i 

> 

Other data from 'the Graduation Questionnaire show that: 



Twenty-eight percent of the 1980 graduates plan to seek, 
1 a research fellowship. 

About 21 percent of each graduating class in 1978, 1979, and 
1<?80 expect research to be a part of their careers. This is 
much less than the 39 percent of the class of 1960 who had 
such expectations. \ 
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Student^ graduating from joint MD-PhD programs express 
plans for research careers at double the rate of PhDs-turned-MD 
(95 percent and 53 percent, respectively)'. Since there are 
m|2fre than twice as many PhD-MDs as MD-PhDs, the resulting 
/numbers (national estimates) of the two groups who have 
research, career plans are roughly equal (T22 MD-PhDs and. 

> " . 

139 PhD-MDs). Of the remaining new MDs , who do not also - 
hold PhD degrees, 21 percent (about 3,000,' nationally) would 

{iff 

like to become involved in research s 

There is considerable chang^in research career attitudes 
between matriculation and graduation at all medical schools, 
but the net change is*"toward" research at research intensive 
medical schools. 

D. * It 'has been suggested, that PhDs can. substitute in 
■ clinical research for MD investigators. Pertaining 
to this issue, what is the current balance of MDs *\ 
and PkDs x in clinical departments'? Can any trends in 
this balance or in the mix of. appointment types be 
detected? ... . 

•Chapter VI provides a summary stable of the clinical departmental 
balance of MDs and PhDs'for the three years, 1975-1978. The 
fraction of MDs in the clinical departments vis a vis PhDs 
has remained fairly constant. The .departments of Pediatrics, 
Family Practice, Obstetrics-Gynecology, T and Radiology show a 
gain in numbers over this period of time, but. the MD and PhD 
faculty balance remains approximately the same.-. 
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In a few departments, Anesthesiology, Medicine> Neurology, 
. and Public Health, the increase in participation by PhD* 
faculty appears to be du6 to their replacing non-doctoral 
and other health* related faculty rather than MD faculty. 

- * By rank/Vthe gains in PhD appointments are primarily at 

the Assistant Professor and Instructor level (Exhibit VI. 1). 

The following questions reflect another issue' of continuing concern to 
the Panel .-- that of optimal research training^modalities^ , 

Which research training program for clinical 
investigators has the highest yield of physicians 
staying in research? What "performance" measures 
can be examined? 

• Chapter IV presents a comparison of four NIH supported programs 
■ * that provide research training for physicians: The NIGMS Medical 
Scientist Training Program (MSTP), the intramural NIH research 
associates and clinical associates programs and the extramural 
traineeship program. The first 53 graduates of the MSTP. served 
as the reference group 'and 53 participants in'each of the three ^ 
<5ther programs wer^ carefully matched j>n the basis of medical 
school entry and measured ability. Comparisons of the. four groups, 
showed that: 

0 

Given comparable research trainees, all four programs were 
highly successful tri producing physician scientists but the 
MSTP was most successful in research retention. 
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Extramural trainees, who received -support before research 
service "payback" was. instituted, "maintain a high level of 
academic involvement. Of those matched trainees who could r 
be located, 83 percent were involved in academie research 
or teaching (.Exhibit IV. 2), The data of this ^comparison 
sample were corroborated by:a match of those^ who ever received 
NIH research training support with the'AAMC Faculty Roster 
(Exhibit. IV. 6)! Over several , decades NIH ^extramural research 
fellowship support has produced researchers and teachers in 
62 percent to -83 percent of, all those who ever received such 
support. \ 

.By 1981, a significantly larger proportion of MSTP graduates 
than other research trainees had acheived tenured ranks; . / * 
By 1981 , 42 -percent of the MSJP graduates who had joined* 
faculties were tenured, compared with 17 percent of research 
associates and extramural trainees and four percent of clinical 
associates (Exhibit IV. 3). ; 

On balance, research, grant success rates do not discriminate 
among the four groups. The MSTP, clinical associate and 
extramural training graduates have higher approval rates and 
better average priority scores than the rate and average for 
all medical school faculty. .Based on only a small number of 
applications, the perfor^ce of research associates was mixed: 
a low approval fate but excellent average priority scores 
assigned to approved applications (Exhibit IV. 4): 
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Publication performance for graduates of the four training 

■ j. 

programs show marked differences in quantity and nesearch ' 
''level." MSTP graduates are the most prolific contributors 
to the scientific literature. Matched graduates of the MSTP 
program had published 995 articles by 1981, compared with 

y 

716 articles by research associates,. 673 by clinical associates 
and 408 by extramural trainees (Exhibit IV.5). 

MSTP graduates^nd matched research associates published 

f * ' 

predbmin^tely (78 percent and' 62 percent, respectively) in 
journals that report basic research'and cl inical • investigation. 
Clinical associates and extramural trainees publfsh at all 1 
research "levels" but mostly in journals thaj; carry a mix of 
clinical investigation and clinical observations articles 
(Exhibit IV.5). > 
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I. INTRODUCTION AND OVERVIEW 



The National Academy of Sciences' Committee on a Study of National 
"Needs for Biomedical and Behavioral Personnel is charged t with the task • 
of assessing the Nation's need for research personnel and recommending 
modifications to current research training programs to meet the assessed 
ndeds. Clinical research is an area drawing increasing attention and 
concern. Available data suggest a large loss of physicians trained in 
research and therefore, potentially, a loss in the Nation's ability to 
perform research that directly affects the transfer of research findings 
to the practice of medicine. 

f The Clinical Sciences Panel of the Committee has identified several 
key issues and raised questions that require answers if the Committee is 
to fulfill its charge in. recommending adequate training opportunities and 
incentives to supply the Nation with an adequate supply of clinical inves- 
tigators. Consequently, the.Panel asked the Association of American Medical 
Colleges (AAMC) to prepare and provide certain clinical research manpower 
data and analyses that address the key issues the Panel identified. 

This report presents six studies to the Panel and the Committee for 
their use in elucidating and averting potential shortages of clinical 
research personnel. The six studies are presented in the following chapters 
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Chapter II: Career Research productivity of Physician Faculty 

This chapter presents estimates of annual publication rates 
of MD faculty, by specialty and career age (elapsed time 
since MD); projections of changing career age distributions 
of MD faculty through 1990; and projections of future research 

5 

publication output by MD faculty, by specialty, annually through 
1990, under several assumptions of growth or stasis in total 
faculty size. Projections of numbers of MDs needed for faculty 

replacement and growth is compared with estimates from the NRC 

» 

"denjand" model . 

\ 

Chapter III: Accession and Attrition of Medical School Faculty Who Are 
Recent Physician Graduates 

This chapter presents longitudinal estimates of th6 proportions 
of successive graduating classes of medical students who become 
faculty members at U.S. medical schools.- The elapsed times 
to faculty accession and attrition are included! Also presented 
are estimations of the percentages of successive classes who 
apply to NIH for research subonrt. , 

Chapter IV: Comparison of 'Training Programs for Physician Scientists 

Four matched sets of graduates of the Medical Scientist Training 
Program7 the NIH Research Associates program, the NIH Clinical 
Associates program and NIH Extramural Trainees are compared. 
Their rates of faculty accession, research involvement, compe- 
titive grant success and research publication are compared. 
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Chapter V: 



Chapter VI 



Chapter VII: 



MD Graduates of 1980 and their Plans for Research Involvement. 

This chapter analyzes responses of ten thousand medical school 
seniors to the AAMC 1980 Graduation Questionnaire. Plans for 
research fellowships and careers and factors that influence 
those plans are assessed. 

National Estimates of Faculty Manpower in U.S. Medical Schools 

> 

1975-76 through 1977-78. 

This chapter introduces extensive tables of medical faculty 
accession (first-time hiring) and loss (death, retirement 
and other reasons) by rank and department for each year 
from 1976 to 1978. The tables extend those published 
previously for 1971 to 1975. 



Projections. of Replacement Needs for Medical-School 
Faculty, 1980-1990. 

This chapter forecasts the age distributions of all full-time 
faculty members (all degree teypes) through 1990 under 
assumptions of six percent growth, three percent growth and 
'no growth in total number of faculty members. From these 
changing age distributions, estimates are made of the numbers 
of new faculty members that will be needed. 
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II. CAREER RESEARCH PRODUCTIVITY OF PHYSICIAN FACULTY 



A. Purpose 

The . purpose of the study reported here is to assess the recent 
biomedical research productivity of scientists holding the MD degree 
as measured by the output of publications. Using this derived measure 
of productivity a second objective is to predict the future research 
output by physician investigators from 1980 through 1990. 

B. General Overview of Method 

It was assumed for purposes of this study that the population of 
physician researchers is and will" continue to be confined to U.S. medical 
' schools and their related teaching hospitals. Based on this assumption five 
faculty groups were defined: medical specialists, surgical specialists, 
behavioral specialists, hospital-based specialists and basvc scientists. 
Thes« groups of physicians were further subdivided into seven classes 
according to the year in which the MD was received. The combination of 
the specialty groups and the classification 'as to year of award of the MD' 
produced the sampling frame shown in Exhibit II. 1. The number of physicians 
in each of the sample cells is shown: from each cell 50 names were drawn at 
random. A questionnaire (Exhibit II. 7) was sent to 40 of the physicians in 
each of the cells so defined. Ten names ir ~ach cell were reserved^and 
used as replacements for questionnaires returned undelivered by the Postal 
Service. Each physician was also asked to supply a Curriculum Vitae (C.V.) 
including a list of publications. Follow-up contacts with non-respondents 
were made until at least 20 responses had been obtained in each cell. 

The list of published articles and books obtained from the C.V. of 
respondents were entered in a computer file, along with a classification 
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of each article according to the "research level" characteristic of the 
journal in which it appeared. This computer listing of publications allowed 
the construction of career prod.ucti vity .prof iles of each specialty group. In 

4 

addition, year of graduation information about the population of physician 

faculty allowed an examination of recent. changes in ."career age 1 ' distribution 

(i>K0(£ars after MD) among faculty members. Based upon the changes in this 

age distribution over the years 1968-78, a projection was made of the relative 

ages of MD faculty between 1980 and 1990. The combination of this career age 

projection and %he publ i cation output al lowed us to make projections of the 

publication output and therefore, by inference, the /eseafch productivity 

of faculty niembers in U.S. medical schools over the next decade, 
\ 

The following sections give a more detailed description of each of 
the steps employed in this work, 

C. Definition of\the Physician-Research Populatio n 

The population for study was defined as all physicians listed 'on the 
AAMC Faculty Roster System in 1979. This population includes full-time 
salaried and volunteer faculty members holding the fop degree in the regular 
faculty ranks. This population excludes instructors and all faculty with 
clinical appointments only. The assumption was made that the- population of 
physician-researchers is and will continue to be confined to physicians on 
the faculties of U.S. medical schools and teaching hospitals. No tests were 
made of the basis or validity of this assumption, since the purpose was not 
to measure all physicians who conduct research, but rather to create a frame 
from which a representative random sample of the physician-researchers could 
be drawn* 
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1. Definition of the Sampling l^rame. The population of physician- 
researchers were divided into 5 specialty groups according to their faculty 
departmental affiliation as fallows: 

1. Medical specialties' (pediatrics, internal medicine, allergy, 

neurology, etc'.) 

2. Surgical specialties (surgery, orthopedics, obstetrics and 
gynecology, urology, etc.) 
Behavioral specialties (psychiatry) 

Hospital based specialties (anesthesiology, pathology, radiology) 
Basic sciences (anatomy, biochemistry , physiology, public health, 
pharmacology, microbiology, etc.) < 

The groups of faculty specialists were defined according to their 
primary appointment in U.S. medical schools. If a physician had a primary 
appointment in an administrative arm (e.g., in the dean's office) that 
administrative, function was ignored and the secondary department appoint- 
ment was used to define the specialists class to which that individual 
waf assigned. 

These groups of physician^ were further subdivided into seven classes 
according to the year in which the MD degree was received: 

1. MD received before 1944, 

2. MD received between 1944 and 1952, 

3. MD received between 1953. and 1957, 

4. MD received between 1958 and 1962, 

5. MD received between 1963 and 1967, 

6. MD received between 1968 and 1972, and 

7. MD received after 1972. 




There were 24,946- physicians in the Faculty Roster System with qualifying 
ranks. Exhibit II. 1 shows the number of physicians in each of the cells 
defined by era of graduation. Those cells* bordered by the heavy line 
constituted the sampling frame. As will be noted from Exhibit II . 1 a sizeable 
fraction of total faculty jl3.3 percent) were excluded from the sampling frame. 
Those who received MD degrees before 1944 (end of World War II), 7.4 percent, 
were excluded due to the high probability that their research career prepara- 
tion was significantly different from those trained after World W^r II. 
Likewise, thosereceiving degrees after 1972, 5.4 percent, wfcr% judged to have 
been 3 on faculties for so short a time as not to have compiled significant 
numbers < of publications to be of use in this project. Finally, a small number 
of faculty showed departmental assignments which were either highly unusual or 
otherwise unclassifiable (0.6 percent). Exhibit II. 2 shows the distribution 
of MD faculty in the sampling frame by specialty group. 

• ;. % '' - ■ i 

Exhibit II. 3 shows the mean age of physicians in each of the 25 cells 
of the^study population, and Exhibit II. 4 indicates the percentage of individuals 
at each academic rank within the 25 cells. Age distributions were not signifi- 
cantly different between groups of specialists; however, there were significant 
differences in the distribution by rank within both specialty groups and the * 
era of graduation. Not surprisingly the largest number of full professors Were 
found irrthe earliest graduating groups and conversely the largest number of 
assistant professors were found in the most recent years of graduates. (The 
rank of instructor was not included in the sampling frame because of the 
variability between medical schools of the use of this. faculty rank designation.) 

Exhibit II. 5 indicates the percentage of physicians in each cell who also 
had a PhD degree. Not surprisingly, the largest percentage (about one ( -third) 
in each graduation cohort who had both MD arid PhD degrees were in basic science 
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EXHIBIT II. 1 



PHYSICIAN FACULTY SAM PL I NG FRAME 



I 

Special tyv Group 

V ) 


Pre 
1944 


44-52 


* 

Year MD Conferred 
53-57 58-62 63-67 


68-72. 


Post 
1972 


Medical 


688 


1~,608 


1 ,'654 


1,995 


2,351 


2,318 


662 


Surgical 


476 


814 


752 


928 


1,020 


on o 


1 64 


Behavioral 


160 


345 

A 


298 


353 


365 


350 


154 


Hospital -♦Based 


319 


874 


770 


950 


965 


899 


298 


Basic Science 


172 


371 


250 


267 


194 


143 


■£7 


Miscellaneous 


23 


46 


26 


£4 


16 


11 


3 



( 

EXHIBIT II. 2 

, MD FACULTY SAMPLING FRAME BY SPECIALTY GROUP 
V 

Number of 

Specialty Group MD Faculty Percent 

Medical 9,926 46% 

Surgical 4,317 20% 

Behavioral 1,711 8% 

Hospital-Based 4,466 .21% 

Basic Scienc^ 1 ,225 5% 
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EXHIBIT II. 3 

MEAN AGE OF PHYSICIAN FACULTY IN SAMPLING FRAME 
. Mean Age (Standard Deviation) 



Specialty Group 






Year MD Conferred 








44-52 


53-57 


58-62 




63-67 


68-72 


Medical 


56.2 


50.1 


t3 . 1 




40.2 


35.5 




\c.yi ) 




V (2.56) 




\c. bb ) 


(2.27) 


Surgical 


56.2 


50.0 


45. 2 




40.2 


35.9 




\ o . UO ; 




(2.49) 






(2.32) 


Behavioral 


"* 57 o 


Ju ■ U 


45.7 




40 ft 

TAJ a O 






(3.23) 


(2.97) 


(2.72) 




(3.15) 


(2.61) 


Hospital -Based 


56.4 


50.4 


45.7 




40.3 


34.7 




(3.26) 


('3.11) 


(3.21) 




(3.02) 


(2 66) 


Basic Science 


57.2 


50.8 


46.1 




41 <2 • 


36.8 


« 


(3.49) 


(3.57) 


(3.65) 




(3.46) 


(3.88) 






EXHIBIT 


II. 4 








PERCENT OF PHYSICIAN FACULTY AT EACH ACADEMIC RANK 


» 


Specialty Group 


Rank 




Year HD Conferred 








44-52 . 


53-57 


58-62 


63-67 


68-72 


Medical 


Prof 


64.7 


56.2 


36.7 


8. ,7 


8 




Assoc 


21 .4 


28.9 . 


39.5 


43.2 


10 9 




Asst 


13.9 


14.9 


23.8 


48.1 


88.3 


Surgical 


Prof 


69.4 


59.4 


37.7 


1(^0-- 


.8 




Assoc 


19.5 


24.4 


36.8 


39.9 ' 


10.0 




Asst 


11.1 


16.2 


25.5 


50.1 . 


89.2 


Behavioral 


Prof 


55.4 


46.1 


29.9 


11.3 


1.2 




Assoc 


22.6 


29.1 


32.2 


30.1 


1Q /I 




Asst 


22.0 


^24.8 


37.9 


- '. 58.6 




Hospital -Based 


Prof 


61.6 


51.0 


34. 7* 


9.7 


1.3 




Assoc 


23.1 


25.8 


35.8 


37.3 


■1&3 




Asst 


15.3 


23.2 


29.5 


53.0' 


86.4 


Basic Science 


Prof - 


83.6 


74.8 


54.1 


27.4,, 


9.9 




Assoc 


12.9 


17.6 


37.0 


39.1, • 


25.1 




Asst 


3.5 


7.6 


8.9 


33.5 


65.0 
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departments. Exhibit 1 1. 6 indicates the percentage of physicians who reported 
identifiable research post-doctoral experience to the Faculty Roster. The largest 
percentages (45-51 percent) of individuals who had identifiable post-doctoral 
research training graduated prior to 1962 and joined basic science departments. 
The second highest level of post-doctoral research experience was found in 
medical specialists in all eras. It is noteworthy, but not surpris-ing, that 
less than 10 percent of recent graduates in behavioral specialties have had 
, identifiable post-doctoral research training. > 

D. The Survey . 

Each of the 25 cells within the sampling frame described in Section C 
above was sampled randomly to provide 50 names from, each cell, a total of 
1,250 faculty. An initial mailing was sent to 1,000 faculty members, the 
first 40 faculty sampled from each cell, and there was a follow-up mailing a . 
month later. If a questionnaire wars returned because the faculty member was 
dead* had moved leaving no address, or was no longer in academic medicine, a 
new mailing was sent to one of the 10 remaining individuals in that cell. 
Of the 1,041 persons, thus selected by our sampling procedure to receive 
questionnaires with requests for C.V.s, 57 were returned/, with an indication ( 
that the np.rned physician was not a valid member of the efefined survey population, 
e.g., was dead or no longer on the faculty. Of the remaining 984 physicians 
610 (62.0 percent) responded to our survey by completing the questionnaire and 
546 (55.5 percent) returned resumes which' included tfteir Curricula Vitae and 
list of publications. The corresponding numbers of successful, mailings and 
response rate for each sampling cell are given in Appendix II. 1. 

We questioned whether the 610 respondents were similar to the 374 non- 

— \ 

respondents with respect to their level of research effort and other 
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■ PERCENT OF PHYSICIAN FACULTY HOLDING PhD DEGREE 



Specialty Group 




Year MD 


i Conferred 






44-52 


53-57 


58-62 


63-67 


68-72 


Medical 


6.9 


6.3 


6.3 


4.8 


4.7 














Surgical 


9.3 


* 8.8 


6.6 


5.7 


.5.7 


Behavioral 


4.9 


5.7 


6.2 


5.5 4 


5.1 


Hospital -Based 


8.6 


8.3 


9^4 


8.3 


6.3 


Basic Science 


37.5 


32.4 


36.0 


39.2 


29.4 


» 




Exhibit II. 6 








PERCENT OF PHYSICIAN FACULTY REPORTING RESEARCH 




POST- 


•DOCTORAL 


EXPERIENCE TO FACULTY ROSTER 


SYSTEM 




Specialty Group 




Year MD 


Conferred 






44-52 


53-57 


58- 52 


63-67 


68-72 


Medical 


35.1 ' 


.40.7 


40.9 


40.4 


37.7 


Surgical 


25.7 


30.5 


30.4 


28.3 


19.6 


Behavioral 


13.6 


18.5 


19.5 


13.7 / 


9.7 


Hospital -Based * 


28.7 


24.4 


28.0 


. 22.1/ , 


16.4 


Basic Science 


44.7 


50.8 


47.6 


42.8 . 


40.6- 
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characteristics that could affect or be influenced by their research pro- 
ductivity. Appendix II. 2 examines in detail the- possibil ity that a bias was 
introduced into the- sample population. To test for a possible bias between 
those who did and did not respond to our request, a proxy of known research 
involvement was needed for the entire sample. As detailed in the Appendix 
we used the "major responsibil ity n code for research from the Faculty Roster. 
In addition we used "RESIN," a numerical index derived from' the Faculty 
Roster "major responsibility" codes by William E. Rhode, Ph.D., of the 
National Institutes of Health. Both the "major responsibility" codes and- 
"RESIN" indicated that respondents* to our survey had statistical ly higher 
levels of research responsibility than the non-respondents. There was no 
difference in age, or the presence or absence of additional advanced degrees 
between the two groups/ Faculty from the higher academic ranks were more 
likely to respond to the survey (see Appendix II, Section 1), and this 
pattern is also statistically significant^ 

Our conclusion was that there was a possible bias in our survey tending 
to favor people with higher levels of. research activity and of higher faculty 
rank. We expect that our survey results, therefore, should overestimate the 
research activity and productivity of physici:ns on medical school faculties 
to an unknown, but probably limited, extent. We judged the extent of over- 
estimation to be minimal because the differences between the indices of 
research activites for respondents and non-respondents was small. Further, 
because the purpose of our study is to project the expected rate of change 
in future research output, career profiles and changing age distributions,, 
the added numbers of research-involved faculty may actually increase the 
sensitivity of our measure of change in research output. 

33 
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E. Research Involvement Questionnaire 

The survey questionnaire is reproduced as Exhibit II. 7. Questions in 
Category I were intended to provide data about the work week of the physicians 
sampled. It was assumed that when physicians were performing clinical duties 
on a virtually full-time basis (i.e., "on service"), their time for research 

activities would be constrained. Therefore item I-b sought, information about 

i 

such patient care activities. (Fifty-two percent of the respondents made an 
explanatory comment about their time "on service", so we could judge whether 
their other data were comparable.) -The second category of questions (II) was 
intended to force responses into a form which would allow us to divide the 
professional work week hours into four categories: 

a) hours spent in all forms of research and research-related activities 

b) hours spent in teaching that was not research related, 

c) hours spent in patient care that was not research related, and 

d) hours spent in administration that was not research related. 

It was intended that respondents should further sub-divide the hours reported 
in category 1 1. A (research) into sub-categories indicating the number of research 
hours which involved teaching and also the number of hours which involved patient 
care. Despite field testing and several developmental iterations of the 
questionnaire form, 21.5 percent of individuals failed to respond to questions 
II.A-1 or II.A-2 regarding research related teaching and patient care. Data ,] 

from these questions (II.A-1 and II.A-2) therefore should be regarded as lesP' 

** 

exact. 

A final question (III) was intended to elucidate the percent of time - 
which the individual faculty member had spent in all forms of research in 
the I-*, 5th, 10th, and 15th year on the faculty as applicable. Response 
rates or the first fc>^ of these estimates were very high, but dropped to 94 
and 87 percent u;,j{icable faculty for the 10 and 15 year estimates. 
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SURVEY OF RESEARCH ACTIVITY 
OF ACADEMIC PHYSICIANS 



EXHIBIT H(7 



Academic clinicians typically engage in four or more concurrent activities: teaching, 
research, patient care, and administration. These activities are often carried out at 
the same time, but it is important for us to know how many hours per week you spend in 
research and research-related activities. 



^ V 

I. A. FOR THE WEEK JUST ENDED PLEASE ESTIMATE THE NUMBER OF HOURS YOU SPENT 

IN ALL PROFESSIONAL ACTIVITIES -V .... . HRS . 

(if you were on vacation last week, estimate your latest work week?. 

B. Many academic physicians "attend on a clinical service" for a prescribed 
number ot weeks per year. Were ybii "on service" for the week "reported? 

How many weeks this year are you "on service"? wks. 

Comments (if needed to clarify your response^ 



II. DIVIDE THE PROFESSIONAL WORK WEEK HOURS ESTIMATED IN 1(a), ABOVE, FOR THE WEEK 
JUST ENDED INTO THE FOLLOWING FOUR CATEGORIES, AS DEFINED: 

A. The hours you spent in all fo r ms of RESEARCH (include bench and patient 
research, reading, writing, teaching research fellows and graduate 
students, and administration of research, e.g. , time on human subjects 
review committee) HRS. 



Of these research hours how many al3o involved 

1) teaching? ' m HRS. 

2) patient care? HRS. 

Note: These two numbers may not be mutually exclusive 
nor sum to equal all hours spent in research. 



The hours you spent primarily in TEACHING that is NOT 
research-related 



C. The hours you spe'nt primarily in PATIENT CARE that is NOT 
research-related ..... 

D. The hours you spent primarily ir. ADMINISTRATION that is NOT 
research-related 

NOTE: Hours should sum Co equal hours in l(A) above'. 



jfts. 

_HRS. 
HRS. 



III. What percent of your time did you spend in all forms of research 
(as defined in II-A above): 

A. in the first year of your first appointment to a taculty X (Year? 19 ) 

B. in' your fifth year on a faculty . , 2 Does not Apply [ 3 

C. in- your tenth yea^r on a faculty _X Does not Apply [ 3 

D. in your fifteenth year, on a faculty Z 'Does not Apply [ 3 



IV. Please enclose a LIST 0? YOUR PUBLICATIONS and, if possible, your current 
Curriculum Vitae . (In addition to-providing data necessary for this ?urvy, 
these personal records will be used to verify the completeness and accuracy 
of the Association's roster of medical school faculty. This roster is proving 
to be a valuable source of data for medical schools and for the Association's 
national effort to support researchers and medical schools. 

V. PLEASE SEND THE COMPLETED FORM AND C.V. TO: 



Thomas E. Morgan, M.D. 

Association of American Medical Colleges 
1 Dupont Circle, N.W. 
Washington, D.C. 20036 
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F. Summary of Responses to Research Involvement Questionnaire 

Complete statistics summarizing the responses to the research invol vement 
questionnaire for each sampling cell are given in Appendix I 1.3; the following 
is a summary of those data. Exhibit II. 8 shows the average reported total hours 
worked per week (Question I), the research hours per week (Question H.A), and 
the percent of total hours worked spetrt in research for all faculty responding 
to the questionnaire. The average work week ranged between 44 and 62 hours 
per week for different specialties, with a weighted average of 55 hours per 
week for the total MD faculty. Research activity was broadly defined (Exhibit 
II. 7) to include all research-related teaching , patient care and administration 
such as time on human subjects review committees. Reported research time 
averaged from 13 to 34 hours per week, with a weighted average of 19 hours 
or 35 percent of the total work week for all physicians on the faculty. Not 
surprisingly, basic scientists spent 62 percent of their time in 1980 in 
research with the medical specialists spending 39 percent, surgical- specialists, 
22 percent, hospi tal -based specialists, 23 percent and behavioral specialists, 
*30 percent of their work time in research activities. 

Changes in the research activities of physician faculty over the span 
of a career are shown in Exhibit II. 9. Percent of time in research activities 
as a percent of the total hours worked each week is reported for each of the 
specialty groups by year of award of the MD degree (middle year of such graduation 
interval). The average age of faculty in each graduation group.; is also shown. 
Bas.ic scientists have the highest reported percent of time in research activities 
ranging from 55 to 75 percent, The highest percentage of time in research among 
basic scientists was reported at approximately age 40 (that is, those who 
graduated from medical school between 1962 and 1967). Medical specialists 
have the next highest mean percent of time in research. Younger medical specialists 



EXHIBIT II. 8 . 

AVERAGE REPORTED TOTAL HOURS WORKED PER WEEK 

\ MP FACULTY IN 1980 

Total hours Research hours 



Specialty Group 


Per week 


Per Week 


Medical • 


58 


.23 


Surgical 


62 


13 


Behavioral 


55 


17 


Hospital-Based 


44 


13 


Basic Science 


55 


34 


All (weighted 
to reflect specialty 
distribution of total 
MD faculty) 

f 


55 


19 
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EXHTBTT~nT9 



PERCENT OF TIME OF SPECIALTY GROUPS 
SPENT IN RESEARCH 
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averaged 37 to 46 percent of their time in research; this declined to 27 percent 
for the oldest group of medical, special ists (an average age of 55, MD granted 
around 1950). Surgical specialists in general have. the -longest work week and 
the lowest percent of time in research. In all of ' the specialty groups, including 

'i ' 

both clinical specialties and basic sciences, the older cohorts spend proportionally 
less time in research than -do younger cohorts. This decrease is most clearly 
seen in the weighted average percent of time in research reflecting the total 

MD faculty (heavy line in Exhibit II. 9). 

c 

Exhibits 11.10 through 11.14 show the career activity patterns for the 

five groups of physicians sampled. In each panel the bar graphs depict (from 

bottom to top) research, teaching, patient care and administrative hours 

reported. These are shown as a percentage of the total hours worked each 

week., At the top of each column is shown the mean hours worked per week reported 

by the specialists in each group and at the bottom of each column is shown 

the mean age and the middle year of the MD graduation interval used in the 

sampling. The bars" for percent of time in research activities are connected by 

a soltd line and correspond to "the lines shown in E, libit II. 9. Other areas of 

activity such as teaching and patient care unrelated to research show no clear 

O 

trends. However, hours spent in administrative duties are clearly greater 
as a percentage of total work week for older faculty. It may be important to 
note that for physicians in the basic sciences, the percentage of time in 
patient care activities is highest for the youngest cohort of faculty, i.e., 
those who graduated between 1968 and 1972. This pattern also holds for hospital- 
based specialties. The basic scientists in the 1968-1972 cohort report an aver- 
age of 15.6 percent of their work week is spent in patient care activities, nearly 

» • 
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EXHIBIT 11.10 



MEDICAL SPECIALISTS 
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EXHIBIT II.U 



SURGICAL SPECIALISTS 
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exhibit n.02 BEHAVIORIAL SPECIALISTS 
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HOSPITAL BASED 
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EXHIBIT 11.14 



BASIC SCIENTISTS 
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three times the amount of time in patient care reported by ^fi other qroups 
of basic ''scTentfsteTiaffltlona I ""analyses would be needed to verify whether 
this represents a trend that will affect future research productivity. 

We were particularly interested in the number of hours physician faculty 
reported they spent in combined research and teaching or research and patient 
care activities (Appendix II. 3). However, no clear pattern or trend was dis- 
cernable, although about 5-10 percent of the total, research time was spent in 
each category. In other words, clinical researchers spend 10-20 percent of 
their total research time simultaneously carrying, out research and teaching 
medical students, residents, and fellows or delivering direct patient care 
to research patients. 

In Exhibit II. 9 through 11.14 we have shown the trends in physician 
activities as represented by the reported current activities of selected 
cohorts. We also developed another way of estimating research activities of 
these faculty, that is, by obtaining retrospective estimates from each indivi- 
dual of thepercentof time spent in research. While such estimates are -subject 
to imprecise memory and judgment, the results (Exhibit 11.15) largely conform 
to the cohort data reported above: the percentages of time spent in research 
activities vary between specialty groups but decline steadily with advancing 
age. ' 

G. Analysis of Publication Output 

Lists of publications were returned by 546 physicians who responded to 
the questionnaire. All original articles, books, chapters, and other publica- 
tions were entered into a computer file for each physician-author. A list of 
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EXHIBIT 11.15 



.PERCENT TIME SPENT IN RESEARCH 
Year' on Faculty 

Specialty Group 1st . •' 5th 10th 15th 

Medical 48.1 42.5 28.7 20.8 

Surgical 30.8 25.7 12.4 6.5 

Behavioral 26.7 35.0 23.9 17.7 

Hospital -Based 27.9 3U9 30.8 14.5 

Basic Science 64.4 61.5 57.1 46.4 
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journals in which these articles were published was then prepared and the 
journals were classified as to the predominant type of articles found in 
each journal. The classification used was as follows: 

Level 1 - General^uie4ix^Tpubli cations, with little or no research 
emphasis (e.g., Hospital Medicine, Resident and Staff 
Physician, Nations Health). 
Level 2 - Publications with significant numbers of research articles 
together with general medical papers and reviews, (e.g., 
New England Journal of Medicine). 
Level 3 - Journals containing clinical research articles only or 
predominantly original research articles (e.g., Journal 
of Clinical Investigation). 
Level 4 - Journals containing original basic research articles or re- 
views only (e.g. , Journal of Physiology, Journal of Cell 
Biology). 

For purposes of analysis it was decided to report the number of 
all publications (articles, books, chapters, etc.) per author per year 
("All publications"). We also reported the number of publications in a special 
set of .research journals per author per year. It was assumed that, for 
physician scientists, publication in a Level 3 or Level 4 journal, regardless * 
of the quality or degree of peer review of submitted manuscripts, would be allowed 
as prima facie evidence of research activity. In addition, we recognized that 
a limited number of Level 2 journals have rigorous editorial and peer review 
policies. In 1979 the National Institutes of Health surveyed laboratory 
chiefs, study section secretaries and other knowledgeable persons and comp^ed 
a list of 293 journals which were the outstanding research journals in the 
many fields of research supported by NIH. .We reviewed this list and found 
that it generally met our criteria for "research" journals. In the time 
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between the formulation of the NIH.list of journals. and 1 ; the conduct of out' 
survey a significant number of new research journals appeared, therefore we' 
updated the NIH Tist by deleting all Level 1 publications and adding all 

> 

Level 3 (clinical research only) and Level 4 (basic research) journals 
which had begun publ ication since 1971. This gave us a list of 490 "select 
research" journals as a special set in which a published manuscript~could 
be presumed to have met original research criteria. (Appendix II. 4) The rate 7*p • 
of "select research publications" and of "all publications" was computed in 'j 
terrns\)| publications per author per year for each of the five specialty groups 
and for each of the five graduation eras. Plotting these rates of publication 
for each cell in the sampling frame produced the publication profiles shown 
in Exhibits 11.16 through 11.40. Curves were smoothed by averaging the rate 
for a given year with the rates for the preceding and following years. The 
tables accompanying each profile show both raw publication rates and smoothed 
rates for all authors in each samp.le cell. t 



Inspection of these profiles reveals a number of interesting results: 
First, there were clear differences between the clinical specialty groups. 1 
Medical specialists in all but the oldest cohor s t reached a plateau at about* j 
twelve years after graduation with a gradual decline thereafter. Surgeons 
reached a higher rate of publication in all and in "select" research journals 
which declined sharply after about age 45 (career age 20). Behavioral specialists* 
had much lower publ ication rates, averaging about 0.2 publications per year in 
"select" research journals. Behavioral* specialists graduating after 1963, 
however, had "select" research publication rates approaching one per year. The 
output profile of hcspital-based physicians resembeld that of the surg.icStl , 
specialists. Second, the data suggest, t^at basic scientists, like some other • 
academicians previously studied,* show a mid-career decline and then Vl ate 



Lehman, Harvey C. Age and Achievement. Princeton, N.J.: Princeto* 
University Press. 1953 
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Upper line: all articles, books, etc. 

Lower line: articles 1n special journal subset 

Curves smoothed by running average rf three. 
Only aver:ies of 10 or more authors are used. 
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Upper line: all articles, books, etc. 

Lower line: articles In special journal subset 

Curves Smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Upper line: all articles, books, etc. 

Lower line: articles 1 n s^ex^rl journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Upper Iinci,dl1 articles', books, etc* 

Lower 1 1 new art icl es In special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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SURGICAL SPECIALTIES. GRADS FROH 1953-57 
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Upper line: all articles, books, etc. 

Lower line: articles In special Journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Upper line: all articles, books, etc. 

Lower line: artlcTui In special journal subset 

Curves Smoothed by running average of tbree. 
Only averages of 10 or more authors are used. 
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SURGICAL SPECIALTIES. GRAOS FKOH 1963-67 
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Upper line: all articles, books, etc. 

Lower line: articles in special Journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 



SURGICAL SPECIALTIES, GRAOS FROH 1967-72 
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Upper line: all articles, books, etc. 

Lower line: articles (n special Journal subset 

Curves sntoothed by running average of three. 
Only averages of 10 or more authors are used. 
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. Upper line: all articles, books, etc. 
Lower line: articles In. special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used.. 
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BEHAVIORAL SPECIALTIES, GRADS FROM 1953-57 
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Upper line: all articles, books, etc. 

Lower line: articles In special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or wore authors are used. 
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Upper line: all articles, books, etc. 

Lower *>1ne: articles In special Journal subset 

Curves smoothed *t>/ running average of three. 
Only averages of 10 or more authors are used. 
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BEHAVIORAL SPECIALTIES, GRAOS FROH 1963-67 
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Upper line: ell articles, books, etc. 

Lower line: articles In special journal subset 

Curves smoothed by running Average of three. 
Only averages of 10 or more authors are used. 
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Upper line: all articles, books, .etc. 

Lower line: articles 1n special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Upper line: all articles, books, etc. 

Lower line: articles 1n special Journal subset 

v 

Curves smoothed by running average of three, 
Only averages of 10 or more authors are used. 
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HOSP ITAL-BAStO SPECIALTIES, GRAOS FROM 1953-57 



Exhibit 11.32 
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Upper Itne: all articles, booksV etc,. * 

Lower line: articles 1n special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Upper line, all articles, books, etc. 

Lowe r itne: articles In special journal subset 



Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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HOSPITAL-BASED SPECIALTIES. GRAOS F30V ',63-67 
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articles special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Upper line: al.1 articles, books, etc. 

Lower line: articles In special journal.. subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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AAMC MEDICAL FACULTY 
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BASIC SCIENCE 



Exhibits 11.36 to 11.40 



Chronological Age Is Approximately^CareeiT age Plus 26 Years 
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Upper line: all articles, books, etc. 

Lower line: article? in special journal subset 

Curves smoothed by running average of three. 
Only averages of 10 or more authors are used. 
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Exhibit 11:37, 
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upsurge in research activity. Third, those physichns who graduated between 
1944 and 1952 had clearly different publication profiles than physicians in all 
subsequent eras. Early graduates regardless of specialty group, seemed to 
increase their publication rates slowly over a period of about v 10 to 15 years 
after graduation. More recent graduates achieve a much higher rate of publication 
in a shorter time after graduation from medical school. 

Composite profiles were developed for aach of the five specialty 
groups so that models of projected output might be Developed. This projection 
of research output as measured by publications 'will be considered in more 
detail, in section 1.1 of this chapter. 

We also investigated the effect of achieving v tenure on research output 
as measured by publication rate and also the question whether tenure a f fected 
the order of authorship of manuscripts: 

- Exhibit 11.41 shows there was no apparent effect on publication 

1 ".. rate by promotion to associate professor, a rank we deemed equivalent 
to achieving tenure. The rate of "all publications" as well as the 
publication rate in "select research" journals was not affected 
by promotion in academic rank. 

- It isv commonly held that as faculty grow older they are more likely 

- to shift from first or sole authorship of research publications to 
the last or "senior author" position. The data we have obtained 
allow us, in passing, to confirm that this common wisdom is indeed 
correct. It is beyond the scope of this. report to show all the 
data obta^ed-on this point but Exhibit 11.42 gives an example for 
medical specialists which is similar to that found for all specialty 
groups. 
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Exhibit 11.42 



P OSITION OF AUTHORSHIP 
Medical Special ists^ 



5th year 
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Percent of publications in 
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last author 
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♦Publication rate was averaged over the fourth to sixth, fourteenth to, 
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H. Career Age Distribution 

There is considerable interest in the question whether the faculty 
is growing progressively older or "graying." Such a question has significant 
implications for biomedical research because many major research advances are 
made by young individuals. We have examined this question using records 
•of age, year of'M.D. and specialty for all MDs on the Faculty Roster System 
t , Career age is defined as years after graduation from medical school. The 
changing career age distribution of all MD faculty is graphically displayed 
in Exhibit 11.43. The career age distributions of faculty in each specialty 

' - - ......... - ■ " . ' «3 m . 

group in each year over the decade 1968 to 1978 are shown in Exhibits 11.44 
through 11.48. It appears'tha even though faculties have been growing- 
at a rate of six percent per year, they have become progressively older in the 
past decade. A word of caution, however, is in order. An unknown fraction 
of the observed "graying" trend may be due to an artifact of the Faculty 
Roster System's method of recreating rosters for past years from incomplete 
rank history data. Thus, while the career ages of faculty tallied for 1978 
exclude all instructors, those tallied for 1968 may include instructors. 
" , This is likely to make the faculty in 1968 -(afid other years before 1978) 
appear to be younger in comparison with the 1978 faculty. 

Projections of physician faculty ages for the coming decade 1980-1990 
were calculated based upon the recent average rate of hiring and attrition 
due to deach, entering private practice, retireing, or other reasons. (The 
* projections are not based upon observed trends in previous "graying.") We 
have assumed that these age-specific hiring and attrition rates will remain 
constant, and that one of three conditions would also pertain, i.e., that 

72 
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Exhibit II .43 
Age Distribution -of All MD Faculty 
(Chronological Age Equals Career Age Plus 25 Years) 



Career Age (Approximate 
(years Chronological 
after M.D.) Age) 
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:_ Exhibit II. M ... 

Age Distribution of Faculty in Medical Specialties, 1968-1978 
(Chronological Age Equals Career Age Plus 25 Years) 
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after M.D.) Age) 
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Exhibit 11,45 - 



Age Distribution of Faculty in Surgical Specialties 
(Chronological Age Equals Career Qge Plus 25 Years) 
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Exhibit I I .46 

Age Distribution of Faculty in Behavioral Specialists 
(Chronological A-,f Equal CAreer Age Plus"25 Years) 
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Exhibit 1 1 -47 

Age Distribution of Faculty in Hospital-based Specialties 
(Chronological Age Equals Career Age Plus 25 Years) 
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Exhibit 11,48 
Age Distribution of MD Faculty in Basic Sciences 
(Chronological Age Equals Career Age Plus 26 Years) 
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there would be zero, three percent or six percent growth of faculty. Finally, 
we 'have assumed that 25 percent of faculty reaching age 65 would retire in the 
first year and 25 percent in each succeeding year. 

Based on these assumptions, the projected career age distributions of 
all MD faculty for 1960 to 1990 are shown in Exhibits 11.49 through 11.51. 
At a six percent growth rate faculty age distribution remains constant, but 
the faculty ages at three percent growth and ages more quickly at zero growth. 
These projections of age were made not only to examine the "graying" question 
but also as a necessary step on the prediction of research output (next section). 

I. P rojected Research Output 

The main purpose of the analyses reported in this chapter is to assess 
the impact of the "graying" of the physician faculty in our medical schools 
on future production, dissemination and application of new knowledge in the 
biosciences. The focus of the analysis is on that parameter which we are 
able to measurjf; the dissemination of research findings through the publi- 
cation of journal articles and books. 

Our projection model is based on four statistical assumptions describing: 

(1) The publication Yates of physicians throughout their careers, 

(2) The career age distribution of all physicians hired by medical 
. — : s"c1rroTsrfor^ 

* (3) The deactivation rates of physicians due to the combination^ 
of death, retirement and other loss from medical faculties at 
varying career ages, and ? 
(4) The expected overall growth rate of the faculties at all American 
medical schools. 



Exhibit 1 1 . 
Age Distribution of All MD Faculty., 
1980-1990, Assuming Zero Growth 
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Exhibit 11.50. 
Projected Age Distribution of all MD Faculty-,.' 
1980-1990, Assuming A Three Percent Annual Growth Rate 



Career Age (Approximate 
(years Chronological 
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Exhibit 11,51 
Projected Age Distribution of All MD Faculty, 
1980-1990, Assuming a Six Percent Annual Growth Rate 
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The parameters of these assumptions and the method of projection 
are detailed in the following paragraphs. 

I. Pu blication Rate s. The career-long total and' "select research" 
publication" rates -used in t'he projections of future annual, nir >rs of . 
publications are derived from the publication rates of the St specialty 



groups in the different graduate 
profile is 'composed as follows - 

" Qat'eer Ages 
' 1-5. 

6-10 „ 
11-15 
16-20 . ■ 
21-25 
26 34 

34 and over 



^ras. For a given specialty the publication 

Composite publication rate based on 
average rates of graduates from 

1967-1972 

1963-1966 and 1967-1972 

1958-1962 and 1963-1966 

1953-1957 and 1958-1962 

1944-1952 and 1953,-1957 
1944-1952 

1944-1952, extrapolated 



The two composite publication profiles ("all" and "select research") 
for each of the five specialty groups are presented in Exhibits 11.52 
to 1 1 .56. 

2.' Acce ssion "Rates." Column A of Exhibit 11.57 presents the 
percentage of all newly hired MD faculty (first time) who are of each career 
,.<» (elapsed years after earning the MD degree). For example, 10.02 

"percent of all newly hi red faculty in a given year will "be five years 
o Ul ' of medical school.. The distribution is the average of the three 

'■Jhtnbutions for 1976, i 977 and 1978. An adjustment was made for career 
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AAMC .MEDICAL FACULTY 



RESEARCH PRODUCTIVITY STUDY 



COMPOSITE PROFILE OF EXPECTED INDIVIDUAL OUTPUT 



Exhibits II .52 to II ,56 
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BEHAVIORAL SPECIALTIES. GRAOS FROM 1944-72 
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mil IISI; iHiittl'IS'ipSSftt'.iKfii.i 



COMPOSITE 



tREER 


PUBL 


SPECIAL 


AGE 


RATE 


RATE 


1 


.190 


.024 


2 


..175 


.016 


3 


.397 


.095 


4 


.571 


.175 


5 


.764 


.224 


6 


,747 


.149 


7 


1.040 


.161 


8 


1.543 


.233 


9 


2.196 


.388 


10 


2.M3 


.458 


11 


2.533 


.442 


12 


2.589 


.425 


13 


3.034 


.469 


14 


3.040 


.718 


. 15 


2.936 


.748 


16 


2.622 


.771 


17 


2.671 


.558 


18 


2.569 


.479 


19 


2.446 


.380 


20 


2.169 


.286 


21 


1.968 


.200 


22 


1. 762 


.103 


23 


1.929 


.127 


24 


2.071 


.147 


25 


2.667 


.242 


26 


2.6B3 


.329 


27 


2.698 


.349 


28 


2.3B1 


.302 


29 


2.606 


.254 


30 


2.631 


.295 


31 


2.3B5 


.263 


32 . 


2.61B 


.243 


33 


2.110 


.260 


34 


2.273 


.318 


35 


2. 100 


.260 


36 


2.100 


.260 


37 


2.100 


.260 


3B 


2.100 


.260 


39 


2.100 


.260 


40 


2.100 


. .260 



Upper line: *.U articles, books. .etc.. 

Lo».er tine: irtlcWs in special journal subset. 
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HOSPITAL-BASED SPECIALTIES, GRADS FROM 1944-72 
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Exhibit II. bb 



-1 1 1 r 

•00 16.00 24.00 32.00 4 

CAREER ACE: YEARS AFTER Hp \ 

MOi IN BASIC SCIENCES, GRADS FROH 1944-72 



7.00 



0.00 




CAREER 


PUB L 


SPEC 1 AL 


AGE 


RATE 


RATE 


1 


. 1 75 


.075 


2 


. 300 


• 183 


3 


.483 


. 26 7 


4 


.867 


.517 




i • I 50 




6 


1.412 


. 742 


7 


1.719 


. 859 


6 


2.J40 


1.070 


9 


2.6 70 


1 . 403 


JO 


2.833 


1-463 


1 i 


2.987 




12 


2.940 


1.478 


13 


2.955 


1.365 


14 


3.384 




15 


3. 585 


1*555 


16 


3.987 


1.877 


1 ; 


3.690 




18 


3 '. C 7 4 


1.825 


19 


3.579 


1.877 


20 


3.922 


1 . 842 


21 


4 .264 


1 . 860 


22 


4.016 


1 . 563 


23 


3 . 664 


1.591 


24 


3.300 


1.618 


25 


3.322 


1'. 410 


26 


3.039 


1.187 


27 


2 . 86 7 


.950 


26 


2.417 


.93 3 


29 


2.181 




30 


1 ! 884 


.666 


31. 


1 .906 


. 783 


32 


1.803 


. 797 


33 


1.784 


.773 


34 


1.718 


.659 


35 


1.500 


.600 


36 


1.400 


.550 


37 


1.300 ' 


.500 


3B 


1.200 


.450 


39 


1.100 


.400 


40 


1.000 


.350 



Upper line; all articles, books, etc. 

Lo*er line: articles in special journal subsc 



CAREER 


PUBL 


SPECIAL 


AGE 


RATE 


RA"E 


1 


.667 


.310 


2 


.651 


.333 


3 


.698 


.460 


4 


.1.143 


.746 


5 


1.600 


1.065 


5 


Jrili 


\M 


8 


» 3.061 


1.668 


9 


3.35? 


1. 724 


10 


3. 585 


1.930 


11 


3.890 


2.232 


12 


4. 5 94 


2. 752 


13 


4.855 


2.751 


14 


4.86J 


2.652 


15 


4.305 


2.3B7 


16 


3.974 


2-1 78 


17 


3.496 


1.881 


18 


3.331 


1.628 


19 


3.395 


1.690 


20 ' 


3.292 


1. 704 


21 


3.229 


1. 765 


22 


3.055 


1. 736 


23 


2.913 


1.612 


24 


2.856 


1.516 


25 


2.460 


1.326 


26 


1.964 


1.103 


27 


1.317 


. 767 


28 ' 


1. 267 


.650 


29 


1.565 


.783 


30 


1.859 


1.065 


31 


2. -004 


U 13 7 


52 * 


1. 709 


1. 109 


33 


1. 962 


1.078 


34 


,1.825 


1.058 


35 


1.800 


1.000 


36 


I . 800- 


1.000 


37 


1 .800 


, 1.000 


38 


1.800 


J . otfo 


Z9 


1.800 • 


1.000 


. 40 


J . 800 


1.000 



Upper line, 4 n articles. book\» etc. 

Lower jlne: articles In special journal subi< 
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Exhibit 11.57 



Ml) FACULTY ACTIVAT-ION AND DEACTIVATION 
RATES USED IN PROJECTIONS OF 
NUMBERS OF RESEARCH PUBLICATIONS 

A - •' ". ' °- 

Appro/ imata ■ Age 
Career Age Chronological Distribution Deactivation 
(Years' af ter MP) .Age (oercent)* Rate (percent)** 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 
13 
14 
15 



17 
18 
19 



23 
24 

25 



27 
28 
29 
30 
31 
32 
33 
34 
35 



25 .~> .26 .00 

26 .19 .00 

27 .40 3.70 
?8 2.63 7.43 
29 6.69 9.54 
30" 10.02 10.76 

31 ' 10.14 9.94 

32 10.28 • 8.25 

33 9.32 * 9.12 

34 6.02 " 8.65 
'35 4.96 8-11 

36 4.57 • 6.70 

37 4.11 6.21 

38 3.05 6.35 

39 2.61 4.98 

40 2.46 4.94. 

41 2.33 4.57 



I 6 42 - ' 2.19 4.69 

^ 43 2.15 ' 3.95 

44 1.87 ! '3.89 

45 - . • 1:88 2.66 
2° • 46 ' 1.27 3.47 
I] . 47 • . 1.77 . 3.42 
11 ■ . 48 ' 1.20 3.75 



-49 1.45 3.32 

50 1.10 3.46 

51 .75 2.55 



?!j - 52 .84 3.43 



53 .76 • 3.63 

54 .61 2.23 
^.5 . .47 -3.47 
56 .57 3.65 
57- .53 3.1& 

58 ..50 3.56 

59 .48 3.76 

60 • .39 2.93 

61 « .25 3.73 



Z jL 62 .23 , 3.25 

il 63 .20 6.85 

' • 64 .15 .>* 8.02 

39 65 J2 "<H ,10.59 



•55 . 66 and over ioo ■» 25.00 

41 and over 

* ;iay not sum to 100.00 due to rounding. For definition see text. 
** For definitions, see text. 
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ages over 41; that is, an average c : °nological age of 66 and over. For 
these ages, our model assumes there w- ' be no first-time accessions 
to the faculty. The sum of the career a? activation percentages in column 
A is 100.0. 

3. Deactivatio 7 *tes. Column B of tx^v IT ,57 presents the 
rates of deactivation for r r i faculty at each o?< *ge For example, 
8.11 percent of MD faculty wl -r.h a career aqe o- ,0 (chrono'i uqical 
age about 35) will leave th*: *-o'jtsr of faculty each year. These rates 
are the averages of the jrat'-.s for 1976, 1977 and 1978. The rate for career 
ages of 41 and over;, that is, those with an average chronological age of 
66 and^over, has been arbitrarily adjusted upward from 10.62 percent to 

25 percent to account for increasing pressure to retire soon after the 

age of 65 *" 

4 - faculty C^owthjjate • Three different assumptions were made about 
futur* -jrowth in the siz? of U.S. medical school faculties. The bl aimed 
rat.s ere six percent" growth (a continuation of the trend over the pe:»t fiv 
years j, three percent growth and no growth. ■ These are the same values use 
previous National Research Council "demand" mndels'. 

5. Estimation of Future Publications . .Beginning wi... the faculty 

» ' - > 

age distribution in 1978 (latest complete data), the number o* faculty at 

each age career in 1979 was estimated by adjusting "the distribution for 

deactivations, for aging by one year, and for accession , "he number of j 

accessions was equal to the number of deactivations plus the growth rate 
times the size of the' faculty in the previous ,yf r. Thus, the number of. 

faculty at each career age in 1979 was derived. The exacted rat^T 

publication by faculty at each career age was multiplied by the number 
of faculty at that career age and the results were summed over all ages, 



resulting in an estimation of number of publications by U.S. medical school 
faculties in 1979. The, process was iterated from 1978 through 1990. (The 
projected number of MD faculty replaced and-added in each successive year • 
are presented below in section J' of this chapter.) 

6. Results of Pr oje cted Publicatio n Output. In the preceding sections 

of this chapter we have developed a faculty sampling frame, measures of 
research productivity (including ail publications and selected research 
publications), creation of productivity profiles by physician speciality 
group and estimates of W) faciHy age distribution, between 1968 and 1990. 
In this section, we present estimates of the research productivity of 
physician scientists by comb 'ling r'l preceding technical steps to obtahi 
projected publication output i? physician faculty over the decade 1980-1990. 
All the caveats previously cited apply to these esorr.ates but. it is especially 
important to keep "in mind that the nojected publication rates 'will appear 
artificially hi gh'-because each actual publication -has an average of three 
co-authors. (To estimate' the ti e i-jmber of publications annually, therefore, 
divide by three.) The .total number of publ ications should be "interpreted, 
cautiously. However, the trend s nh ' Dubl ication rates, annual as well as long 

'percentage changes and differences between special tygrou,- are valid within 

, v \ ... - ' . 
the limits of the methodology employed. Complete ^jbli-cation projections 

■ for all specialty groups as welV as p-ojectionr of faculty size are given 
in Appendix II. 5. Summary" results for the years 1980-, 198b, and. 1990 
ar^t given in thjs chapter as Exhibits 11.58 through 11.62. 

The first three Exhibits summarize the results of projected publication., 
output for ai: publications -and for selected research publications employing" 
three assumptions about faculty growth: 1) six percent faculty growth, 
2) three percent faculty; growth and 3) zero -faculty growth. A six percent 



faculty growth rate (Exhibit 11.58) projects a continuation of the recent 
trend in growth of U.S. medical schools throughout the decade 1980-90. 
Under these assumptions all publications by MD faculty will increase 95.2 
percent from 70,661 to 137,961 publ ications p%r year. (In Exhibits 11.58 

through 11.62 and in the text, percent changes in annual numbers of publica- 

v _ 

tions are based on 19.^3 as\the base year.) At a six percent physician faculty 

growth rate by 1990 "selected research" publications will also increase 

• . • * .. 

95.0 percent from 29,528 to 57,570 publications per year. 

At a three percent MD faculty growth rate, a rate one half- present 

growth, annual publications will grow by 37.0 percent reaching 96;j785 

publications in 1990 (Exhibit 11.59). At the three percent faculty growth 

» 

b rate selected research productivity will increase by 35.5 percent to 
39,995 publications. If steady-state conditions apply with zero growth of 
faculty and replacement of retirees and other losses to the faculty only 
(Exhibit il .60) , all publications will decline 5.8 percent from the 1978 
level to 66,549 and selected research productivity will decrease 8.1 
percent to. 27 ,132 research publications by 1990. 

In the three examples given above, the magnitude of change (eithe 

growth -or decrease*) varies among physician special ty groups. For example, 

in the zero faculty growth state with a 8.1 percent overall decrease in 

selected research publications, comparable publications by the medical^ 
special ties will decrease only 3.3 percent due chiefly to the characteristics 

of the productivity profile for that specialty group. Comparable values f^r, 

the surgical specialties are an 18.9 percent decline in a-.nual output, and * 

ci 15.0 percent decrease in ouput by the^ physicians in basic sciences. It 

should be noted that there is a small variance in the annual rate of change 



EXHIBIT 11:58 

PROJECTED PUBLICATION OUTPUT BY PHYSICIAN SPECIALTY GROUPS 
BASED ON SIX PERCENT ANNUAL FACULTY GROWTH 

1980 1985 199,0 

Percent Percent Percent 



All Publications 


Number 


Chang 


e* 


Number 


Change 


Number 


Change 


Medi cal Specialties 


39,824 


11. 


7 


52,794 


48.1 


70,777 


98.5 


Surgical Special ties 


14,610 


10. 


4 


18,929 


43.0 


25,028 


89.0 


Behavioral Special ty 


4,666 


11 . 


7 


6,189 


48.2 


8,280 


98.3 


Hospital-Based 
Special ties 


15,146 


1 1 . 


1 


1 9-, 7 24 


A A "7 

44.7 


do 9 \o/ 


y i . y 


Basic Sciences 


a ,388 


10. 


,5 


5,759 


45.1 


7,719 


♦94.4 


Total ^ 


78,635 


11. 


,3 


103,399 


46.3' 


m,96i 


95.2 


Select Research Publi< 


rations 














Medical Specialties 


19,576 


11 


.6 


25,838 


47.2 


34,560 


96.9 


Surgical Specialties 




10 


.2 


4,166 


43.3 


5,532 


90.3 


Behavioral Special ty 


729 


10 


.8 


955 


45.1 


1 ,292 


96. 2 


Hospital -Based 
Specialties 


6 ,902 


10 


.8 


*' 8,982 


44.2 


11 ,930 


91 .5 


Basic Sciences - 


2,414 


10 


.5 


3,173 


45.3 


4,256 


94.9 


Total 


3^,826 


11 


.2 


43,114 


46.0 


57,570 


95.0 



* Change from 1978 base year. 
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EXHIBIT 11.59 

PROJECTED PUBLICATION OUTPUT BY PHYSICIAN SPECIALTY GROUPS 
BASED. ON THREE PERCENT ANNUAL FACULTY GROWTH 

0 

1980- ' 1985 1990 



All Publications 


Number 


Percent 
Change * 


Number 


Percent 
Change 


Number 


Percent 
Change 


Medical Specialties 


37,977 


6.5 


43,606 


22.3 


50,453 


41.5 . 


"Surgical Specialties 


13,900 


5.0 


15*451 


16.7 


17,194 


29.9 


Behavioral Specialty 


4,440 


6.3 


5,078 


21.6 


5,843 


39.9 


Hospi tal -Based 
Special ties 


14,381 


5.5 


16,067 


17.9 


18,096 


32.8 


Basic Sciences 


4,133 


4.1 


4,572 


15.2 


5,199 


31.0 


Total 


74,831 


5.9 


84,774 

• 


20.0 


96,785 


37.0 


Select Research Publications 












Medical Specialties 


18,650 


6.3 


21 ,233 
3,313 


21 .0 


24,414 


39.1 


Surgical Specialties 


3,017 


3.8 


14,0 


3,694 


27.1 


■ Behav :oral Special ty 


690 


4.9 


765 


16.2 


876 


33.1 


Hospi tal -Based 
Specialties 


6,532 


4.9 


7,245 


' 16.3- 


8,147 


30.8 


Basic Sciences 


2,27 , 


4.0 


2,515 


15.1 


2,864 


* 31.1 


Total 


31 ,162 


5.5 
• r 


35,077 ' 


18.8 

h 


39,995. 
% 


35.5 


* Change from 1978 base year. 
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EXHIBIT 11.60 



PROJECTED PUBLICATION OUTPUT BY PHYSICIAN SPECIALTY GROUPS 



BASED QN 


ZERO PERCENT ANNUAL 


FACULTY 


GROWTH 






• 

All Publications , 


Mi imho y* 


1980 

Percent 

l a ( ly tr 


Number 


1985 

Percent 
Change 


Number 


1990 

Percent 
Change 


Medical Specialties 


36,181 


1.5 


35,810 


-.5 


35,522 


. -.4 


Surgical S^cialties 


13,210 


-.2 


12,502 


-5.6 


11,415 


-13.8 


Behavioral Specialty 


4,221 


1 .1 


4,136 


-1 .0 


4,056 


-2.9 


Hospital-Based 
Special ties 


13,636 


.1 


12,975 


-4.8 


12,185 


-10.6 


Basic Sciences 


3,885 


-2.1 


3,570 


-10.1 


3,371 


-15.1 


Total 


71 ,133 


.7 


68,993 


-2.4 


66,549 


-5.8 



Select Research Publications 



Medical Specialties- 17,750 

Surgical Specialties 2,835 

Behavioral Specialty 653 

Hospital -Based ... v 

Specialties 6,172 

Basic Scieaces 2,133 

Total ' 29,543 



* Change from 1978 base year. 

/ 



1 . 


.1 


17,339 


-1 . 


,2 


16,964 


-3. 


.3 


-2. 


.5 


2,595 


-10. 


.8 


2,357 


-18. 


.9 




.9 


603 


-8. 


.3 


573 


-13, 


.0 




.9 

■si 


5,779 


-7, 




5,383 


-13 


.6 


-2 


.3 


1,959 


-1.0 


.3 


1 ,855 


-15 


.0 




.1 


28,275- 


-4 


.2- 


27,132 


-8 


.1 



-67- 
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of publication output due to the combination of aging of t|he faculty and 
differences in productivity profiles among specialties. For details of the 
latter changes Appendix II. 6 should be consulted. 

0 In the previous three examples with growth rates of six, three and zero 
percent, we implicity assumed that all new physicians recrui*ad to the faculty 
will have the same amount of research training (and, presumably, research 
... productivity) as those physicians currently on medical school faculties. It may 
be instructive to modify. the present model, and adjust it to account for the 
diminished levels of research training received by new young faculty. Of present 
faculty, 87.3 percent received their MD degrees between .1944 and 1972 and 32.25 
percent had identifiable research training before becoming faculty members 
(Exhibits II. 1 and II. 6). However, since 1974 there has been a sharp decline in 
the number of physicians seeking research training.* Data have been developed 
very recently at the AAMC about new faculty hires , in the period 1968 to, 3 1978, the 
latest faculty cohort reported in the present study. Dr. H. Paul Jolly and his 
colleagues have shown (Exhibit 11.61) that only 20:15 percent of the MD and MD-PhD 
faculty hires in the years 1975-1978 have had any identifiable research training. 
Therefore, we may assume that 12.1 percent (32.25 minus 20.15) fewer faculty 
prepared for research careers will be hire<j in the near. future. To maintain 
zero faculty growth, about 5.13 percent of MD faculty must be replaced annually 
(the average deactivation rate over the four years, 1975, to 1978).' The very 
rec^nt^ decrease in research career preparation for physicians means that even 
with no faculty growth, a condition likely to prevail in the near future at many 
• medical schools, there is likely to be a 0.62! percent decrease in faculty research 

t 



'* Wyngaarden, J.G. The Clinical Investigator as an Endangered Species . 
New England Journal of Medicine,, 301: 1254-59 (1979) 

er|c . "■ • . -• - 68 - - 94 
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1968 1970 1972 /I974 1976 1978 

■ PH.dN^VND M.D./PH.D. - • M.D. AND M.D./PH.D. * 



Source: Jolly, H>P., Higgins, E.J., Goodson, M.P., Trends In Medical School 
Facul ty Characteristics New Faculty And Continuing Faculty "1968-1978 , 
AAMC> Washington, D.C\ 1980, p 5b. 



productivity. Exhibit 11.62 displays the effect of these-assumptions on 
faculty research productivity at zero growth or steady-state. In this example, 
by 1990 all publications by physician faculty will decrease 13.1 percent from 
70,661 to 61,402 annually and "select research" publications will decrease 15.5 
percent from 29,528 to 24,947. The decline in research output by physicians will 
be especially severe in the basic sciences with a decrease of 22.8 percent and in 
the surgical specialties where total output will decline 21.3 .percent and- "select 
research" output will decline 26.7 percent. ■ * 

j b Co mparison of AAMC Model with NRC "Demand" Model 

In its 1978 report, the Committee on a Study of National Needs for 
Biomedical and Behavioral Personnel at the National Research Council (NRC) 
published estimates of the numbers of new clinical faculty that will be needed 
annually to maintain a gradually increasing ratio of clinical faculty to medical 
students.. The NRC "demand" model further incorporated varying estimates of 
growth in numbers of medical students and changes in Research and Development (R&D) 
- expenditures and medical service income. The model assumed that 1.3 percent 
of clinical faculty would be replaced annually due to death and retirement. 

The model presented in this chapter differs from the NRC model in several 
significant ways. The AAMC model makes no assumption about faculty/student 
ratios, R&D expenditure or medjcal practice income. The AAMC model projects 
faculty replacements based on, observed age-dependent rates of los- and hiring 

* 5.13 percent facul ty repl acement rate times 12.1 percent less research 
training. 

96 ' 

er|c - 70 " 
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EXHIBIT 1 1 .62 



PROJECTED PUBLICATION OUTPUT BY PHYSICIAN SPECIALTY GROUPS 



j 



BASED ON .0.7' PERCENT ANNUAL FACULTY DECREASE 

1980 1985 * 1990 



.Percent Percent' Percent 

All Publications Number . Change* Number " Change Number Change 

Medical Specialties 3b ,816 .5 34;356 -3.6 ». 32,980 -7.5 •* 

Surgical Specialties 13,770 -1.3 11,951 -9.7 10,428 -21.2 

Behavioral Specialty . 4,176 0.0 3,961- -5.2 3,752 -10.2 

Hospital -Based n 

Specialties. ' 13,485 f -1.1 " 12,399 -9.0 11,179* -18.0 

Basic Sciences 3,835 -3.4- -3,384 -14.7 3,063 -22.8 

Total 79,382 -.4 66,051 -6.5 61,402 -13.1 



Select Research Publications 



Medical Specialties 


17 ,567 




1 


16,612 


-5 


.3 


15,696 


-10. 


6 


Surgical Specialties * 


2,798 


-3. 


■ 8 


2,461 ' 


-15 


.3 


" 2,130 


-26. 


,7 


Behavioral Special ty 


645 


-2. 


.0 


/ - 
573 


-12 


v9 


521 • 


-20. 


.8 


Hospital-Based 
Specialties 


6,099 " 


-2, 


.1 


5,506 


-11 


.6 


4,914 


-21 


.1 


Basic Sciences 


2,105 


-3 


.6 


1,856 


-15 


.0 


1 ,685 


-22 


.8 


Total 


29/214 ' 


-1 


.1' 


27,008 


-8. 


5 


24,947 


-15 


.5 



* Change from 1978 base year. 
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and varying assumptions of overall rates of .growth. The AAMC model estimates 
numbers of MD faculty in all departments (including basic sciences) but excludes 
faculty with "clinical" appointments and ranks below "assistant professor" 
(i.e., instructors). While it is -not a specific parameter of the AAMC model, 
the rate of annual loss from the faculty due to death, retirement and all -X 
other reasons (e.g., leaving academic medicine for private practice) was aboui 
5.13 percent. Finally, the AAMC model assessed the anticipated effects on 
research output based on observed special ty-and age T dependent rates of facuKy 
productivity. 

Given these very different asssumptions atfa^tefinitions , it is not sur- 

prising that the resulting estimates of the two models would appear to-differ. 

* 

At an assumed three percent annual growth' in numbers of medical student^ and 
seven percent annual expansion in funds available for research (values in the 
middle of the two ranges), the NRC model projects that in 1983 there would be 
38,121 clinical faculty, a growth rate of 4.2 percent annually, an increment of 
1,360 positions per year, replacement of 434 faculty losses due to death and 
returement, thus a. need for 1 ,794 new members of the, clinical .facul ties annually. 
At an assumed three percent annual growth in MD faculty, the AAMC model projects, 
/that in 1983, 1,478 new MD faculty will be needed for replacement and 805 will 
•^be needed for growth resulting in 2,283 new MD faculty members among a total of 
27 ,.630 at year's end. " T>e year-to-year projections by the AAMC model are presented 
in Exhibit 11.63% The AAMC estimates show a greater need for new faculty than 
does 'the NRC model, though the total number of physicians is smaller in the AAMC 
model. This would be true even if the AAMC estimates were increased by 15 percent to 
account for instructors, who are otherwise omitted. The remaining difference may 
be due to faculty with clinical appointments that are excluded from AAMC counts 
because they are less likely to be active research investigators. 
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PROJEcf ED ANNUAL NEED FOR MD FACULTY* fOR THE YEARS 1978 THROUGH 1990 
ASSUMING ZERO PERCENT, THREE PERCENT, AND 5*IX PERCENT GROWTH IN FACULTY- 

































/ Calendar Year 


1978 


1979 


1980 


1981 


1982 


1983 


1984 


•1985 


1986 


1987 


1988 


1989 


1990 


* 


Zero Percent rowth 




























0 


Number of Faculty in January 


23140 


23140 


23140 


23140' 


23140 


23140 


23140 


23140 


23140 


23140 


23140 


23140 


23140 




Number Needed for Replacement 
iiumucr iiccQcQ ur uruwun 


1303 


1273 , 

o 


1247 

o 


1236 


1230 

o 


1229 

o 


1248 

o 


1254 

o 


1266 
0 


1273 

o 


1276 

o 


1284 


&1293 
0 




Total Need 


1303 


1273 


1247 


1236 


1230 


1229 


1248 


1254 


1266 


1273 


1276 


1284 


1293 
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Three Percent fcrowth 






















» 


* . • 






Number of Faculty in January 


23140 


23834 


24549 


25286 


26044 


26826 


27630 


28459 


.29313 


301 92 


33 098 


32031 


32992 




Number Needed for Replacement 
Number Needed for Growth 


1303 
694 


1324 
715 


1348 
736 


. 1387 . 
. 759 


1430 
781 


1478 
805 


1545 
829 


1600 
854 


1660 
879 - 


1716 
906 


1768 
• 933 


1826 
961 


1887 
990 ' 




Total Need 


1997 


2039 


2085 


2146 


2212 


2283 


2374 


2454 

0 


2539 


2632- 


2701 


2787 


2876 




Six Percent Growth 






























Number of Faculty in January 


23140 


24528 


26000 


27560 


29214 


30967 


32825 


34794 


36882 


39095 


41440 


43927 


, 46562 




Number Needed for Replacement 
Number Needed, for Growth 


1303 
1388 


1375 
1472 


1453 
1560 


1548 
1654 


1650 
1753 


1760 
1^58 


1892 
1969 


2016 
2088 


2149 
2213 


2283 
2346 


, 2419 
2486 


2566 
2636 


2721 
2794 




'Total Need 


2691 


2846 


3013 


3202 


3403 


3618 


3861 


4103 


4361 


4628 


4905 


5201 


5515 





Faculty counts include full-time and volunteer MD facul ty .having regular appointments in ranks of assistant, associate and full professor. 
Clinical appointments and instructor ranks were excluded. 
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.The AAMC model also shows the effects of faculty growth and aging on research 
output by the total faculty and by several groups of specialties. Given age-specific 
rates of productivity in the several specialty groups, the AAMC model anticipates 
an annual increase- of 2.6 percent in research output, as measured by research 
publications, if the MD faculty grows at three percent through 1983 *( Appendix II. 6. 2) 

Eoth the NRC and AAMC models have their merits. Their differences are 
principally in their -definitions and assumptions. It may be useful to ^ambine 
the two methods for improved prognostications. - 
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APPENDIX II. 1 



-/ 

610 QUESTIONNAIRES RETURNED THAT ARE USEABLE 
546 RESUMES RECEIVED 

89.0 PERCENT OF RESPONDENTS ENCLOSED RESUMES 



NBi — ROw and column 
designations 
correspond to 
those shown in 
Exhibit II. 3 



NUMBER OF RESPONDENTS IN EACH CELL 



25 


19 


29 


28 


30 


26 


22 


23 


26 


23 


25 


23 


21 


26 


27 


22 


24 


29 


22 


22 


23 


24 


26 


.22 


23 



NUMBER OF RESUMES IN EACH CELL 

20 18 25 28 27 
22 20 20 22 22 

21 2i 17 2:5 21' 
20 17 29 21 19 
20 22 26 22 21 ' 



NUMBER OF SUCCESSFUL MAILINGS IN EACH CELL 



36 


38 


41 




40 




40 




39 


39 


' 39 




37 




39 




40 


39 


38 




40 




39 




40 


40 


40 




40 




39 




41 


40 


39 




40 




40 




CELL RESPONSE 


RATE 












69.44 


50.00 


70. 


73 


70. 


00 


75 


.00 


66.67 


56.41 


58. 


97 


70. 


27 


58 


.97 


62.50 


58.97 


55. 


26 


65. 


00 


69 


.23 


55.00 


60. DO 


72. 


50 


55. 


00 


56 


.41 


56.10 


60.00 


66. 


67 


55. 


00 


57 


.50 



• RESUME PATE: 

80.00, 94.74 86.21 100.00 90.00 

84.62_ 90.91 86.96 84.62 95.65 

84.00 91.30 80.95 96.15 77.78 

90.91 70.83 100.00 95.45 86.36 

86.96 91.67 100.00 100.00 91.30 
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APPENDIX II. 2 



Assessment of Response Bias in Survey of Academic Physicians and 
Comparison of Several Measures of Faculty Research Involvement 

A research productivity study being conducted by '^he^AAMC for the- National _ 
Academy of Sciences includes an analysis of the curriculum vitae (CVs) of academic 
physicians drawn from the Faculty Roster System (-fRS).l To test for a possible 
bias between returned and non-returned requests, 'a proxy of known research in- 
volvement is needed for each member of the entire sample. The" two proxies here 
under consideration are the Major Responsibility Code for research (from the 
Faculty Roster) artd "RESIN," an index of RESearch INvolvement calculated frgm 
Major Responsibilty Codes -by" the formula derived by William E. Rhode, Ph.D. 
Before being used fn an analysis of possible response bias, the validity of each v 
measure is examined. This analysis was performed when 96 percent of the final 
returns were in. 

• • •• « 
DATA '• * v , ' ' " 

. There^are five Major Responsibilty Codes on each faculty member's FRS record. 
For each ofMve academic activities, teaching (T), practice (P), research IR),. 
administration (A) and "other" (o) there is one coded level of invo vement: .2 ^ 
means it is the primary area of responsibility; "V means at least 10% of time « 
is SDent in the activity. "0" means less than 10% pf time is devoted to the activity. 
A copy of ?he. FRS reporting forms are appended t^'this memorandum (Appendix A) The 
Major Responsibility Code (either 0, 1, or 2) for the research category 
here as one proxy for resarch involvement and is abbreviated MJRCD. Rhode s 
index, "RESIN," is equal to MJRCD divided by the Sum- of all five Major Responsibility 
Codes! "RESIN" h'as nine possible values ranging from zero to 100. .3 

' To test these two measures, we compared each with the" total hours spent on\ 
research and the percent of total work-week hours spent on research as reported by 
the academic physicians in a questionnaire which accompanied the request for the LV. 
A copy of the questionnaire is .shown -as Exhibit II. 2. 

In addition to the,ir research involvement,, respondents and non-respondents are 
compared on age, rank,/ and whether they also hold a Ph.D tiegree: 



1 



1 Forty full-time paid and volunteer MD faculty with regular" (non-clinical ) rank ... 
of Assistant-, Associate-, or Full Professor were sampled randomly from each of 
25 stratification cells defined jointly by, -five classes of academic departments 
s (medicine, surgery, psychiatry hospital-based specialty, and basic science) and 
five MD graduation eras ( 1944-52 > 1953-57, 1958-62, 1963-67, and I 1968-72) . 

' 2 Postdoctoral Awards and Medical School Faculty Research; Resources Analysis 
Memo No. 18; Division of Resources Analysis, Office of the Associate Director 
for Program Planning and -Evaluation, NIH, July, 1977. 

3 The possible values are: 0, 16.67, ^OO, 25.00, 33.33, 40.00, 50.00, 66.67, 100.00 

-77- 104 ? . 



SULTS 



(1) Major Responsibility Code (MJRCD) .' The following table presents the 
means and, standard deviations^of sel£^eported time*spent in research, both 
in hours and percent of work .week-^ffor 586 faculty whoVesponded to our survey), 
with each of three possible- FRS codes of research involvement: 



V 



. * • "MJRCD" 
Faculty Roster Code 
of Research Responsibility 



Number of Hours-per-week spent 
Faculty in research 



Percent of week 
spent in research 









mean 


s.d. 


mean 


s.d. 


0 


: none or less than SrQ% 
: more\than 10% 


141 


10.1 ' 


IK 5 


18'. 6 


22.2 


1 




21.8 


. 16.5 


38.3 


28.8 


2 


: primary activity 


44 


37.5 


15'. 6. 


;67.3 


26.5 



Tests .of overal 1 difference 
among "three categories based 
on data from 586 survey res-'' 
pondents 



s 



F =• 60.3 
df = 2. & 583 

P < M 



v F = 59.5 ' 
df = 2 & 583 



p < .0001 



There is an imperfect correspondence between MJRCD and either survey-reported time 
or percent of time in research. The data do show higher mean research time corses- 
.ponding with higher MJRCD codes. The mean differences are a,lso statistically 
significant. There is, nevertheless, ^considerable overlap in the distribution cf 
"hours" and "percent" as demonstrated in the SPSS scatter^ Tot labelled Exhibit 1. 
The values within a range of one standard deviation from the mean are highlighted 
in a "box." - '. c 

(2) Rhode's Research Involvement Index (RESIN) . 

» • 

RESIN was developed to provide a nearly-as-possible continuous 1 measure of research 
involvement for the purpose of product-iroment correlation and regression with other \ 
variables. The correlations of current interest are found to' be: . 



CORRELATIONS WITH "RESIN" 



Hours-per-week spent 
in research 



Based on data for 586 MD 
faculty from all departments 



r = .52 
r 2 = .27 



Percent of Week« ^ , 
^pent in resear ch 



.53 
.28 



iff dr 1 

The square of r indicates the percentage of variation in each variable "explained" 
by RESIN. Clearly there is much residual variation to be explained.- The corre- 
lation is-be±±er demonstrated by the SPSS scatterplbt, Exhibit 2. c 1 
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,<Cat re HON am 



AAMC FACULTY ROSTER 

MAJOR RESPONSIBILITY 
CODE FOR RESEARCH 



i 



Primary 
Responsibility 2.00 



10% or More 



l .00 



None 

• or Less Than 10% .no 



(nOWN).MCr>2 HAJflK HF.SPnH^IblLTTY-t<t:Sk.AI<CH . 4ACRUSS) PCTrt^S KSSEARCH HOURS AS A Pt-KCLNT "OF T 

5.0 f 100» 15.U00O 2b.00u0 35.0000 tb.QQ'JO 55.00u0* G'j.UOOO 75.00U0 85.0000 9'j.0000 



Exhibit 1 " 

Distributions of "Percent of Work Week in* Research" 
For Each of Three Possible "Major Responsibility 
Codes" for "Research**' * c ✓ • 

* One ^oint plotted : 

5 Five^points plotted (or 2, or 3 . . . ) at one locus 

9 -Nine or more points plotted at one locus 



Mean p*lus one s^.d., mean, and mean 
minus one s.d. " • r> 



♦ 3 ♦ 2 ♦ • 2 3 ** ♦ »3 ♦ 2 ♦ ♦ 3 3 



9 »4b659^ ^5i?b83996932446 73fib429* 3 fa b«b72 J 223»9 »2322 ♦ d »* 2 j ♦ '♦'fo W 2 635i>25 35»** Mb23* 2» ♦ 9*- 1 



9 ♦474 2 4T345 j742»5"j43*22 3 23 »2| 2 ♦ 3 • ♦» 



2v ♦ 



|f f + t -.w. t t + t + 1 4 + + f — — • + ♦ . 

.0000 ' 10.0000 20.0000 30.0000 40.0000 50.0000 bO. 00.00 • 70.0000 80.0000 90.0000 100.0000 
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Exhibit 2 



Correlation Between "RESIN" and "PERCENT OF HOURS" 

R= .53 ' 
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As. demonstrated in the next table, RESIN seems to be a be "ej>dicator^f 
research involvement for MD faculty in basic science departments than for MD faulty 
?n c^Sica7departments. None of the correlations, however, is p/rtncularly strong. 



DEPARTMENTS 



CORRELATIONS WITH "RESIN": 



Hours-per- week spent 
in research 



Percent of week 
spent in research 

\2 



MEDICINE 
N = 125 



:45 



.21 



.49 



.24 



SURGERY 
N = 115 



.33 



.11 



.39 



,15 



PSYCHIATRY 
N = 117 

HOSPITAL - BASED 
N = 112 



.44$ 



.41 



.19 



.17 



.45 



.42 



.21 



.18 



BASIC SCIENCE 
N = 111 - 



.56 



.32 



.53 



.28 



Because of its derivation,. RESIN can assume only nine different values. The. 
following table presents the means of ' hours-per-week in research and Percent-of- 
week in research reported by individuals having each of the nine possible values 
of RESIN: 





Number of^aculty 


Hours- 


per- week spent 


Percent 


of week 
research 




in 


research 


soent in 






mean 


s.d. 


mean 


s.d. 


RESIN: 












0-0 


141- 


10.1 


11.5 


18.6 


22.1 


16.7 


'4 


26.0 


15.4 


55.0 


37.0 


20.0 


46 


13.8 


10*8 


22.4 


16.2 


25.0 


133 


16.7 


14.4 


28.1 


23.5 


33.3 


161 


22.8 


15.5 


40.7 


26.9 


40.0 


6 


27.5 


20.2" 


40.0 


28.4 


50.0 


69 


35.5 


16.5 


64.8 


28.8 • 


66.7 


- 14 


45.0 


13.8 


81.5 


' 23.7 


100.0 


12 


42.3 


• 14.6 


77.5 


25.2 



Tests of overall differences 
among eight categories based 
on' data from 586 survey res- 
pondents: 



F = 31.1 
df = 8 & 577 
. p < .0001 



F = 35.6 
df = 8 & 577 
p < .0001 
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, ^ Exhibit 3 is the same as Exhibit 2 but also shows the means and standard 

deviations of "percent-of-week" for each valjue of RESIN shared by ten or more 
faculty respondents. The relationship between RESIN and "percent-of-week" is. 
fairly linear in the mjddle range. The curve at the low end may be due .in 
part to the fact that our definition of hours-in-research includes aJJ_ research 
activities, even those overlapping with patient care, teaching and administration. 
The FRS definition may be implicitly less inclusive. The reversal observed in 
the plot at the high end may be due to incomplete Faculty Roster record updating. 
As time passes, a faculty member may become less involved in research . but his 
FRS record may not be updated .until, he changes rank or institutions. Even at that 
time, thisvitem may be overlooked resulting in faculty who are less involved in - 
research tham their FRS codes indicate/ 

When we examine the data for MDs in basic science departments only, th*e 
correspondence between RESIN and mean "percent-of-week or "hours-per-week" is 
monotonicly increasing, that is, the "cur^e" corresponding to that in Exhibit 2 
(not shown) does not "turn back." This "better" relationship is also reflected 
in the hicher correlation coefficients for basic science departments, presented 
above.. 

Clearly both, RESIN and MJRCD are less than perfecT proxies for current 
level of research involvement. This should be kept in mind when we compare 
these variables for respondents and non-respondents. 

(3) Respondents versus Non-respondents. 

Questionnaires wi th requests for CVs were eventually mailed to 1041 people 
named by the Faculty Roster and selected by our^TTTpltntr^cKredure : Of these, 
57 were returned with an indication that the named physician was not "a valid 
member of the defined survey population, e.g., was dead or no longer on the faculty. 
Of the remaining 984 physicians, 609 (61.6 percent) responded to our survey'. Are 
the 609 respondents similar to the 375 faculty who did not respond with respect to 
their level of research effort and other characteristics that could affect or be 
influenced by their research productivity? 

(a) MJRCD . The following table shows the numbers of respondents and non- 
respondents having each of the three FRS codes of research activity: 
(Numbers in parenthesis indicate row percentages . ) 

"MJRCP" 

Faculty Roster Code Non- 



of Research Responsibility 


Respondents 


Respondents 


Row Total 


0 : none or less than 10% 


130 


142'" 


272 




(47.8%) 


(52.2%) 


(100.0%) 


1 : more than 10% 


212 


401 


613 




(34.6%) 


(65.4%) 


(100.0%) 


2 : primary activity 


12 


44 


56 




(21.4%) 


(78.6%) 


(100.0%) 


Col. Total 


354 


587 


941 




(37.6%) 


(62.4 ) 


(100.0%) 
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Exhibit 3 



Means and Standard Deviations of "Percent of Wdrk Week Spent in Rr search " 
For Each of Eight Possible Values of "RFSTN" 

SCATTKUGPAM OF lOUWN) RESIN RHODES REStAKCh I NTENS I TY INDEX (ACRUSS) PCTHffS RESEARCH HljURS AS A PEKCENT OF 
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Major Responsibility Codes were not available for the remaining 43 of the 984 
sampled faculty. It appears that faculty with more research responsibility 
were more likely to respond to our survey. This observation is statistically 
significant (Chi-square = 20.7, with 2 degrees of freedom, p<,0001). 

(b) RESIN - Respondents to our survey had a higher average value of the derived 
research involvement index: than had non-respondents. 





RESIN 




mean s.d. 


587 


26.4 20.1 


354 


23.1 22.3 



Respondents 
Non-respondents 

The different significant (F = 5.6, d.f. = 1 & 939, p <.02), 

It was also observed that this pattern of respondents having higher average 
RESIN values than non-respondents^ was generally true for clinical departments 
(17 out of 20 sampling cells) and" the opposite was true for'basic science depart- 
ments in all five sampling "eras." For basic science departments, respondents had 
* lower average RESIN value than non-respondents, 

(c) Age. Our sample was stratified by year of graduation from medical school, 
so it is not surprising that the average age of res^pnd'ents (46.1 years) is not 
statistically different' from the average age of non-respondents (45.5 years). 

(F = 1.31, d.f. = 1 a & 982, p <.28). 

V 

(d) Academic Rank . Faculty from the higher academic ranks were more likely 
to respond to our survey, as is shown in the following table: 



Academic 
Rank 


Non- 
Respondents 


Respondents 


Row 
Total 


Full Professor 


109 
(30.2%) 


252 
(69.8%) 


361' 
(100.0%) 


Associate Professor 


103 
(37.6%) 


171 
(62.4%) 


274 
(100.0%) 


Assistant Professor 


163 
(46.7%) 


186 
(53.3%) 


349 
(100.0%) 


Col . Totals 


375 
(38.1%) 


609 
(61.9%) 


984 
(100.0%) 


pattern is statistically significant. (Chi. 


-square = 20.6, 


d.f. = 2, 



p < roooi) 



(e) MP- Ph. D Faculty with a research doctorate (Ph.D.) in addition to an M.D. 
degree were npjt more likely or less likely to respond to our survey of research 
activity. The following table summarizes our findings: 
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•• Non- Row 
respondents Respondents Total 

MD only 320 530 " 850 

y % (37.6%) (62.4%) (100.0%) 

* ' 

MD - PhDs 55 75 ,H 4 «a 

,(41.0%) (59.0%) (13.6%) 

(Chi-square = .43 with 1 degree of freedom, p = .51). 

DISCUSSION 

The comparison. of respondents with non-respondentrs suggests that faculty 
who are relatively more invo-lved in research -ancT who have achieved higher 
academic ranks (.possibly as a result of 'their research) were more likely to 
respond to our survey than were faculty with less research activity and lower 
academic rank. Respondents were not older, on the average, than non-respondents, 
so differences in rank are not likely to be attributable to differences in age. 
The difference in rank is probably one of achievement. 

Basic science MD faculty are' general ly involved in research to a greater . 
extent than are MD clinical science faculty. The difference between respondents 
and non-respondents in research activity is not due, however, to over-representa- 
tion of basic science faculty among respondents. The response rate for basic 
science faculty was 58 percent, compared with 61 percent over all departments. 

J • I 

The apparent tendency for clinical faculty with greater research responsi- 
bility to respond at* higher* rates was not observed for MD faculty in basic 
science departments. We do not know how to explain this finding. It ma^simply 
be an artifact of the limitations inherent in the response categories of FRS-based 
variables. 

CONCLUSION 

Two variables, Major Responsibility Code for research (from the FRS) and 
Rhode's derived index of research involvement (computed from the Major 
Responsibility Code), indicate a possible bias in our survey (people with 
higher levels of research activity are probably over-represented in our survey). 
Although the differences between mean values of time in research (survey data) 
were found to be significantly different for groups of faculty having different 
Major Responsibility .Codes and RESIN values (Faculty Roster data), neither 
FRS-based variable was found to be highly correlated with an individual faculty 
member's level of research activity as independently measured by self-reported 
levels of effort. For this study, therefore, neither variable is sufficiently 
precise to be used to develop numerical weights to balance our responding 
sample with the whole sample or with the population of medical school faculty. 

We should expect our survey results, therefore, to over-estimate the 
research activity and productivity of MDs on medical school faculties to an 
unknown, but probably limited, extent. We judge th extent of overestimate ( 
to be minimal because the difference between respondents' and non-respondents 
RESIN values, while real (statistically significant), was small (26.4 versus 
23.1 on a scale of 100). "We will acknowledge this in our report. 

The purpose of our study is to project! the expected rate of change in 
future research output from career profiles and changing age distributions. 
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While our estimated career profiles may be elevated above' levels 
"typical" medical faculty MD, the added numbers of resear\ch-invol v 
faculty may actually increase the sensitivity of our measure of cha 
in research output. 
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(2D) SI. 2 5 


i 19 ) 


5C. 00 


"(!1) 5R.45 


C 3) 


50.00 


( 


0 ) 


.90 


46.38 




28.59 




33.19 


3C .77 




1.98 






• 00 





MEDICAL 
SURGICAL 
5£h*AVlO°AL 
HOSPITAL-3 ASED 
BASIC SCIf/.Ci 



1944-1952 

(25) 58.40 

(26) 65.50 
(25) 56. C8 

(22) 55.50 

(23) 53.30 



(MARGINAL <;UMS U r IGHTEO BY PCPULATION ST7E) 

Appendix II. 3. 5 
TOTAL WORK WEEK IN HOURS 

YEAR nc 

1958-19 62 



195?-19*S7 

(19) 59.84 

(22) 60.4 1 

(23) 51.35 

(24) 50.92 
(24) 55.17 



(29) 56.41 

(23) 63.30 

(21) 57.81 

(29) 55.38 

(26) 55.92 



1*63-1967 

(28) 57.79 

(26) 59-92 

(26) 56.15 

(22) 58.14 

(22) 57.0*S 



19£8-1 572 

(30) 5P.57 

(23) 63.61 

(27) 53.93 

f?2) 5?. 23 

(23) 55.39 



58. 1.3 
62.47 
55.19 
55.59 
55.09 



58.54 



57.10 



57.70 



58.15 



58.74 



(MARGINAL SUMS WEIGHTED R Y POPULATION ST ?Z ) 



Appendix II. 3. 6 

PERCENT OF FACULTY REPORTING THAT THEY WERE "ON SERVICE" DURING WEEK OF SURVEY 



MEDIC A I. 
SURGI CAl 
BEHAVIORAL 
HCSPI TAL-* A c^O 
BASIC SCI? MCE 



1944-1952 

(24) 41.67 

(24f 37.50 

(21) 38. 1C 

(IB) 38.89 

(IB) 5.56 



1953-1*57 

(16) 1 fi . 7 5 
(21)^57. 14 
(21) 52.38 
(19) 42.11 
(21) 4.76 



4,6.71 



33.10 



YT«P OF MO 
1958-1°62 

(IB) 32.14 
(22) 54.55 
(17) 35.29 
56.0 0 
(25) 8.00 ■ 

40.63 



. 1963-l c '67 

(27) 37.04 

(19) 68.42 

(25) 52. OC 

(17) 52.9 4 

(22) .00 

46.36 



1968-1972 

(281 32.14 

(221 45.45 
j 

(22 ) 59.09 

(17) 47.06 

I22> 22.73 

39.27 



32.61 
62.80 
47.27 
47.77 
7.05 



(MARGINAL SUMS WEIGHTED BY POPULATION SI7F.) 
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Appendix II. 3. 7 
WEEKS PER YEAR "ON SERVICE" 



YEAR OF W D 





1944 


-19 52 


" 1953 


-1957 


1958 


-1962 


1961 


-3967 


19 68 


-197? 




MEDICAL 


( 24) 


19. 88 


( 16) 


16.56 


(29) 


15*21 


(26) 


18* 1* 


( 29 ) 


18.66 


17.69 


surgical 


(26) 


36.54 


(Id) 


32. 'l 7 


(21 ) 


39 .10 


f 2 0 ) 


36.70 


(21 ) 


28.76 


34.9? 


BEHAVIORAL 


(20) 


26.45 


( 16 ) 


26*13 


(1 9) 


18. 79 


( 24 ) 


2 fc . 7 9 




3^.59 


27.2^1 


HOSPITAL-b ASLD 


(17) 


22.88 


(1?) 


16.1 7 


(25) 


27.16 


(IP) 


24.94 


( 16 > 


32 .C6 


24.92 


BASIC SCIEMCE 


CO 


1 .30 


(20) 


5.50 


(25) 


3.32 


(21 ) 


-3.19 


(20 ) 


8.65 


3.75 






22.76 




19*61 




22.24 




23 • 0 




2*. 20 





(MARGINAL SU W S WEIGHTED BY POPULATION M ?E ) 



MEDICAL 
SURGICAL 
BEHAV I OP AL 
HOSPI TflL- a ASf 

basic • sci:*<cr 



Appendix II. 3. 8 
TOTAL HOURS PER WEEK SPENT IN RESEARCH 



1944-1952 

(25> 15.52 

(26) 10.23 

(25) 10.12 

(22) 13.95 

(23) 28.96 



1953 r l957 

(19) 25.47 

(22) 12. 1'. 

(23) 9.17 

(24) 12.42 
(24) 32.83 



< 

1958-1962 



(29) 25.07 

(22) 11.77 

(2.1) 23.43 

(29) 14.97 

(26) 3^.50 



/ 

1963-1967 

(28) 20.86 

<26) 14.65 

<26) 20.62 

(22) 20.77 

(22) 41.00 



- 1968-1972 

(30) 24.70 
(23) 18.13 
(27) 18. G7 

(22) 18.82 

(23) 33.74 



22.51 
13.41 

16.57 
16.35 
33.^2 



14.88 



19.26 



20.62 



20.33 



22.13 



(MARGINAL r >UMf WEIGHTED ^ POPULATION 1 ZED 

Appendix II. 3. 9 
TOTAL HOURS PER WEEK SPENT IN TEACHING RELATED TO RESEARCH " 

YEAR OP **D 





1944 


-1952 


1953- 


■1957 


1958 


-1 962 


1963 


-1967 


1968 


-1972 




MEDICAL 


(23) 


3.57 


(17) 


4.71 


(25) 


3*80 


(21) 


3.62 


(^4 ) 


5.88 


4.3 5 


SURGICAL 


(16) 


2.68 


(17) 


2.59 


(17) 


2.65 


(21) 


6.29 


(17 ) 


3.29 


3.66 


BEHAVIORAL . 


(21) 


3« 10 


(20) 


4.15 


(15) 


3.47 


(19) 


2.05 


( 17 ) 


2.59 


3.03 


HCSP I T AL --a A SE n 


(IB) 


3.67 


( 19) 


3.05 


(20 ) 


3.95 


(16)' 


7.56 


(18) 


3.67 


4.46 


BASIC SCIENCE 


(17) 


9.18 


(20) 


J.95 


(23> 


8.65 


( 1R) 


10.50 


(20 ) 


7.65 


6*4 4 






3.93 




3.97 




3 .86 




5.11 




4 .78 
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Appendix II. 3. 10 
TOTAL HOURS PER WEEK SPENT IN PATIENT CARE RELATED TO RESEARCH 

Y~ tH nc MD 







-l c 5? 


195 3 


-1957 


l n 59 


-:°62 


' 1°65 


-1967 




-1 n 7? 






122) 


3 .82 


(17) 


3.59 


Ct>> 


a . u 


(21) 


4 .<» 3 


(25) 


2.96 


3.7ft 


SURG I CiL 


(1 if) 


4.61 


(17) 


4 .3*5 


(1M) 




(20)*. 


* • 8 0 


(1*) 


^. T 3 


4.63 




t 2C ) 


1 .65 


(2C) 


1.90 


(15 ) 


2 .27 


' (19) 


4.74 


< l n > 


3.21 


2.90 


HCSPI JC.L-' A Sf n . 


(17) 


5.4 1 


(19) 


2.53 


(19) 


4.16 


(15) 


7. £7 


( 19 ) 


°.°9 


4.27 


fusic $cif.\»c: 


(In) 


.*CC 


( It) 


l.jft 


(22) 


1 .^7 


(1 A > 




(21 ) 


3. ^9 


.98 






3. 35 




3.22 




3.71 


t 


5.49 




3. O 3 * 





u 

HEO ICAL 
SURGICAL 
BEHAVIORAL 
HOSPITAL-*} 
BASIC $C I C 



CPA*GI\AL ^U^S W^I^HTED 9 Y PCPLHTION SI2D 

Appendix II. 3. 11 
TOTAL HOURS PER WEEK SPENT IN TEACHING (NOT RESEARCH RELATED) 





1°44 


19 \ 


195 


7-1957 

JS^y 


l^ c 8 


-1 96? 


l q 63-l q 6 7 


19f?-l972 




MC3ICAL 


(2,5) 


12. ep 


( 1 6) 


8.4 4 


(29) 


7. 21 


< 2H> 


19.6* 


CD) 11,97 


10.24 


SL-IGI CAL 


( 26 ) 


1 3. 85 


(22) 


1 0. 0 9 


(23 ) 


12.04 


(26) 


10.65 


(2?) 10. 0"* 


11.35 


L'EHAV I O^f AL 


( 25) 


7.60 


(23) 


10.00 


(21 ) 


9.93 


(26) 


H .3 P 


<27) 10.?6 


<*.00 


HOSP ITAL-P ASEC 


(2 2) 


12. U 


( 24) 


9. a 3 


( /^9 ) 


9. 17 


< 22 ) 


! 1 . !-3 


(22) 11.9>1 


r^ii.oo 


BASIC SCTftJCe 


C2J) 


P. 22 


(24) 


6.71 


(it) 


5. 04 


(21 ) 


2 . 0 5 


(23.) 5.43 


6.06 






12. l c 




c .07 




P . 63 




10.30 


11.23 , 














C UMS 


WEIGHTED 


BY p 


OPUL ATlpTj 


~TI~*t-)~ 




/ 





















Appendix II. 3. 12 
TOTAL HOURS PER WEEK SPENT Ih PATIENT CARE (NOT RESEARCH RELATED) 



1944-1952 

(25) 19.16 

(26) 24.35 
( 2 5 ) 2 0.^2 

(??) iy.e6 
(2i) . ei 



1953-1957 

.(18) 13.69 

<22) 20.19 

( 23 ) 1 4. 70. 

(24) 14.63 

(24) 3.17 



Y f A R Or Mrj 
1958-1962 

(29) 15.*6 Q 

CM 2ft. 4* 

(21) 16.. 2^ 

(29) 1H.14 

(2** 2.91 



1°6 5-1*36 7 

(28) 17.11 

(26) 27.62 

(26) 14.7-7 

(22) 19.41 

120) 2.<*0 



19* 9-1 972 

r*0 ) U.OD 

(23) 27.87 

f27 ) 16.67 

(22 ) 21 .82. 

(23 ) 7.91 



15.43 
25.93 
16.70 
18.47 
2.89 



lfl .60 



14.66 



IP. 12 



1 P.P2 



17.01 
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Appendix IL3.13 

TOTAL HOURS PER WEEK SPENT IN ADMINISTRATION (NOT RESEARCH RELATED) 



YEAR OF M 0 





194 4 


-1952 


19? 3 


-1*57 


1958 


-19*2 


1*6* 


-l Q f 7 




-197? 




MEDICAL 


(25) 


10.84 


(19) 


13.21 


(29) 


h .45 


(2P) 


9.14 


<3C) 


1C .00 


10.16 


SURG I CAL 


(26) 


17.08 


(22) 


IB. DO 


1 2 ? ) 


11 .*7 


(25) 


6.0 4 


(23 ) 


7.S2 


11.6° 


BEHAVIORAL 


( 25) 


17. 44 


(23) 


17.48 


(21) 


Q . 1Q 


(26) 


12. 79 


(27 ) 


o m O T 


1?.°? 


HOSPITAL-9 ASED 1 


(21) 


10. A? 


(24 ) 


1 4.0 A 


(29) 


1 ? . 1 3 


( 22) 


7.77 


(22) 


4 . tR 


Q » Q 1 


BASIC SCKNCE 


(22 > 


16.05 


(2 A ) 


12.46 


(26) 


13.62 


(21) 


11.1? 


(2? ) 


*.30 


13.11 


n 




13. CP 




14.64 




10.4* 




£.55 




P. 3 6 





(MARGINAL C UM* WEIGHTED BY POPULATION SI7t) 



Appendix 11,3.14 
RESEARCH AS A PERCENT OF TOTAL HOURS WORKED 

YEAR OF MD 





1944 


-1552 


1*53-1*57 


1°53 


-1*62 


l°6f 


-1967 


1*6 P 


-1 °T? 




MEDICAL 


(25) 


27. 31 


(15) 42.12 


(2* ) 


45 .5* 


(2P ) 


26. c 3 


(30 ) 


41.67 


T 9. OP 


SURGICAL 


(26) 


15. 51 


(22) 2C.43 


/22) 


IP . *r 


(26> 


2 C .5 9 


(23 ) 


28.31 


21. *5 


BEHAVIORAL 


(25) 


17.06 


(23) 17.71 


(21 ) 


40. 77 


(26> 


25.66 


(27 ) 


32,67 


00 .23 


HOSPITAL-BASED 


(22) 


24. 54 


(24) 24. A3 


<25) 


2? 


T2 2) 


3 6.17 


(22) 


20.01 


?P.*2 


BASIC SCMNCE 


(23) 


55.20 . 


(24) 60.75 


(26 ) 


63 .22 


(22) 


74.57 


(23 ) 


5*.6« 


61.70 






26.10. 


33.36 




37 .OR 




25. PI 




36. «4 





(MARGINAL ^UMS WEIGHTED 9 Y POPULATION * T 7Z ) 



) Appendix II. 3.15 

RESEARCH-RELATED TEACHING AS A PERCENT OF TOTAL HOURS WORKED 



YEAR OF MD 





1944 


-1 


552 


1952 


-1*57 


1 Q 58 


-196? 


1 Q A ^ 


-1* 


67 


1*M 


-1*7? 




Medic al 


(23) 


5 


.74 


(17) 


7.72 


(2 5) 


6 


.87 


(21) 


6. 


31 . 


(24) 


*.R6 


7.3* 


SURGI CAL 


( 16) 


4 


.55 


(17) 


1.03 


(17) 


3 


.81 


(21 > 


11. 


19 


(17) 


5.50 


6. 05 


BEHAVIORAL 


(21) 


5 


• 14 


(20) 


*.31 


(15) 


5 


.99 


( 1*) 


2. 


A3 


(17 ) 


4.59 


5.4R 


HOSPI TAL-3 ASED 


( 18) 


6 


.79 . 


(19) 


5.52 


(20) 


7 


.15 


(16) 


12. 


*7 


( IP ) 


5 .P* 


7.71 


Basic science- 


(17) 


17 


.42 


(20 ) 


10.78 . 


(23) 


15 


.54 


(IP) 


2b. 


0 7 


(20) 


12.06 


15.45 


• 




r 6 


.75 - 




• 

6.77 




6 


.74 




ft. 


92 




7.9 5 
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Appendix II. 3.16 
RESEARCH-RELATED PATIENT CARE AS A PERCENT OF TOTAL HOURS WORKED 

year of ho 





194% 


-1952 


1S53 


-1957 


1958 


-196? 


1963 


-1967 


19 68 


-1°72 




MEDICAL 


(22) 


6.16 ', 


(17) 


5.98 


(25) 


7.14 


(21) 


7.97 


(25) 


A. 76 


6.43 


SURGICAL 


(1H) 


7.1? 


(17) 


f . 89 


(IP) 


5. 47 


(20) 


12.24 


( 1* ) 


5.51 


7.63 


BEHAVIORAL 


(2C) 


3. CI 


(20) 


3.77- 


(15) 


3.77 


(19) 


10.17 


(1* ) 


5 .8* 


5.41 


HOSPITAL-H ASED 


( 17) 


5. 51 • 


(19) 


4.25 


(1*) 


7.21 


(15) 


14.86 


(18) 


4.61 


7.57 


BASIC SCIENCE 


( 16) 


• 00 


\ 18) 


1.81 


(22) 


2.55 


(14 ) 


1.58 




4.91 


1.75 






5.46 




-5.3 5 




6.27 




10.13 




4.95 





(MARGINAL SUMS WEIGHTED BY POPULATION SI?E> 



Appendix II. 3. 17 
RESEARCH-RELATED TEACHING AS A PERCENT OF TOTAL RESEARCH HOURS 

YEAR OF- MO 





1944 


-1952 


1953 


-1957 


1 Q 58 


-196? 


1963 


-196*7 


1968 


-1972 






MEDICAL 


(24 ) 


31. 60 


( 16) 


IE. 52 


(2 5) 


17.41 


(21) 


16.16 


(24 ) 


21. 5« 


20. 


07 


SURGI CAL 


(16) 


26.85 


(18) 


17.88 


(18) 


26.63 


(22) 


42. SI 


(17 ) 


17.31 


27. 


16 


BEHAVIORAL 


(20) 


24.51 


(20) 


43.71 


(16) 


23.57; 


(20) 


12.25 


(15) 


14.94 " 


23. 


08 


HOSPITAL-H A SEO 


( 1.9) 


29.51 


(21) 


32.53 


(21 ) 


21 .83 


(16) 


*3e.5? 


(19) 


20.82 . 


28. 


60 


BASIC SCIENCE 


(lb) 


37.ee 


(20) 


20.94 


(2 3) 


25. 40 


(18) 


25.77 


(20 ) 


18.6° 


27. 


54 






30. IS 




22. 15 




21 .20 




26.15 . 




20.06 







(MARGINAL SUMS WEIGHTED BY PCPULATTON ST?E) 

Appendix 1 1. 3. 18 

RESEARCH-RELATED PATIENT CARE AS A PERCENT OF TOTAL RESEARCH HOURS 

YtAR OF MD 





1944 


-1952 


1953 


-1957 


1958 


-1^62 


1963 


-1967 


1968 


-1972 






MEDICAL 


(23) 


26 .8G 


( 16) 


16.66 


(P5 ) 


17 .50 


(21) 


21.58 


(?5 ) 


15.68 




19.41 


SURGICAL 


( 1H) 


39.75 


(16) 


26. 16 


(19*) 


41 .05 


(21 ) 


38.89 


< lfi ) 


20.65 




33.91 


BEHAVIORAL 


(19) 


24 . 15 


(20) 


29.79 


(16) 


n.33 


(20) 


31.26 


( 17) 


23. 10 




24.20 


HO SPI TAL-3 ASED 


(17) 


26. 47 


(21) 


28.46 


(20) 


25.50 


(15) 


45.56 


(18) 


26.26 


/ 


30.69 


BASIC SCIENCE 


( 14 ) 


• OC 


( 18) 


5.14 


(22) 


8 .5 1 * 


(14) 


4.77 


(21 ) 


9.45 




4.78 
• 






26.65 " 




21.31 




23.20 




29.97 




19 . 05 
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Appendix II. 3. 19 
PATIENT CARE AS A PERCENT OF TOTAL HOURS WORKED ^ 



1944-1952 



1953-1957 



YEAR OF MD 
1958-196? 



1963-1967 



19*8-1972 



> 

HEDICAL 


( 25 ) 


32*21 


( 16 ) 


22.65 


(29) 


d 1 


. do 


1 0 P \ 


29. 79 


(30) 


21.28 


26 .4 9 


SURGICAL 


(26) 


36.37 


(22) 


33.54 


(??) 


4? 


.81 


(26) 


45.47 


(23) 


43.60 


41.40 


BEHAVIORAL 


(25) 


28.ee 


(23) 


28.80 


(21) 


28 


.9S 


(26) 


?6.76 


t?7) 


31 .67 


31.0? 


HOSPITAL-BASED 


(22) 


34 .98 


(24) 


26.86 


(2*> 


31 


.92 


(22> 


31.71 


(22) 


40.66 


33.70 


BASIC SCIENCE 


(21) 


2.06 


(24) 


5.51 


(26) 


4 


.99 


(20) 


4.65 


(23) 


15.63 


5.40 






21.44 




25.48 




30 


. ee 




22.21 




29.74 
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Appendix •II.3.20 
TEACHING AS A PERCENT OF TOTAL HOURS WORKED 



1944-1952 



1953-1957 



YEAR OF MD 
1°58-1962 



1963-1967 



1968-1972 



HEDICAL 


(25) 


20.44 


(18) 


1?". 


97 


(29) 


12 .53 


(28) 


17 


.79 


"(3 0 


) 


20.34 


17.12 


SURGICAL 


(26) 


21.18 


(22) 


If. 


47 


(22 ) 


18 .78 


(26) 


17 


.49 


(23 


) 


16.24 


18.06 


BEHAVIORAL 


(25) 


14. OC 


(23) 


19. 


42 


(?1) 


14 .35 ^ 


(26) 


15 


• 11 


(27 


) 


19. 1R 


16.31 


HOSPITAL-R ASEO 


(22) 


23.49 


(24) 


19. 


36 


(29) 


16.61 


(22) 


1° 


.11 


(22 


) 


21.7? 


20.01 


BASIC SCIENCE 


(23) 


15.23 


(24) 


1?. 


1 7 


(26) 


8.71 


(21) 


4 


.88 


(23 


) 


°.82 


10.92 






20.22 




15. 


,91 




14 . 60 




17 


• 2« 






19.46 
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Appendix 11.3.81 
ADMINISTRATION AS A PERCENT OF TOTAL HOURS WORKED 



YEAR OF MO 





1944 


-1952 


1953 


-1957 


1<>58 


-1962 


1<»62-1967 


19*8 


-1972 




MEDICAL 


(25) 


20. 04 


(19) 


23.19 


(29) 


1.4 


• 64 


(28) 


15.49 


(30) 


16.72 


17.63 


SURGI CAL, 


(26) 


26.54 


(22) 


29.56 


(23) 


17 


.2* 


(25) 


9.9Q 


(23 ) 


11.85 


18.4 1 


BEHAVIORAL , 


(25) 


30.06 


(23) 


34. 07 


(21) 


15 


.93 


(26) 


22.47 


(27 ) 


16.48 


23.45 


HOSP I TAL-9 ASED 
BASIC SCIENCE 


(21) 


18.18 


(24) 


27.35 


' (29) 


23 


.25 


(22) 


12.00 


(22) 


-7.60 


17.61 


(22) 


28. 84 


(24) 


21.57 


(26) 


23 


. 1* • 


(21) 


17.34 


(23> 


14 .87 


22.66 






22.63 




26. 10 




17 


• 61 




14.43 




13.96 
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APPENDIX .II. 4 



Journal Name 



SELECT RESEARCH JOURNALS 



Number of 
Articles 



Level of 
Journal 



Journal Name 



Number of 
Articles 



Level of 
Journal 



AM 
AH 
AM 
AM 
AM 
AM 
AM 
AM 
A* 
AM 
AM 
AM 
AM 



AH 
AH 
AM 



ACT CRVST 
ACT CRUST A 
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• 0219 


• 0229 


• 0230 


30 


• 0186 


• 0173 


• 017G 


.0160 


• 020J- 


• 0190 


• 0214„ 


i • 0223 


'•0220 


• 0215 


• 0 207 


• 0216 


31 


• 0165 


• 0175 


• 0164 


• 0161 


.01$ 


• 0189 


• C 179 


• 0201 


• 02 09 


• 0207 


• 0202 


- «0195 


32 


.0175 


• 0156 


• 0165 


• 0154 


• oiS* 


• 0160 


• C177 


• C169 


• 0166 


• 0196 


• 0194 . 


• 0189 


33 


.0161 


• 0 166 


• C146 


.0156 


• 0146 


• 0144 


• G152 


• 0167 


• 0160 


• 0176 


• 0185 


• 0182 


3* 


■i 0152 


• C17G 


• 0156 


• 3140 


• £147 


• 0138 


• C136 


• 0143 


• 0156 


• 0151 


• 0167 


• 0173 


35 


• 0162 


.0142 


• 0158 


• 0146 


• 0131 


• 0138 


• C130 


t •0126 


• 0134 


• 0147 


• 0141 


• 0156 


36 


.0096 


• C 169 


• 0133 


• 0147 


• 0136 


• 0123 


• 0129 


• 0122 


• 0120 


• 0126 


• 0138 


• 0132 


37 


.0069 


• C090 


* 0156 


• 0123 


• C136 


• 0126 


• C114 


• 0120 


• 0113 


• 0112 


• 0117 


• 0128 


38 


• 0075 


• 0084 


• 0084 


• 3145 


• C 1 14 


• 0127 


. C JL 1 7 


• 0106 


• 0111 


. .0105 


• 0104 


• 0109 


39 


• 0064 


• 006& 


• 0075 


• 0076 


• 0129 


• 0102 


• 0113 


' .0135 


• 0095 


• 0100 


• 0094 


• 0U93 


4 0 


• 0057 


.0057 


. 0C60 


• 0067 


• 0067 


• 0113 


• 0090 


• 0099 


• 0092 


• 0084 


• 0068 


• 0063 


41 


• 0201 


• C1S0 


• 01S2 


• 0179 


• C183 


• 0186 


• C227 


• 0236 


• 0251 


• 0255 


• 0 251 


• 0252 



1990 

• 0003 

• 0005 

• 0009 

• 0037 

• C1C6 

• 0200 

• 0280 

• 0350 

• 0405 

• 0413 

• 0410 

• 0405 

• 0400 

• 0367 

• 0369 

• 0356 

• 0341 



.0323 



• 0301 

• 0293 

• £292 

• 0287 

• 0260 

• 0272 

• 0271 

• 0251 

• 0236 

• 0241 

• 0216 

• 0217 

• C203 

• 0163 

• 0179 

• 0171 

• wl62 

• 0145 

• 0122 

• 0119 

• 009.7 

• 0082 

• 0248 
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APPENDIX II. 6.1 (Cont'd) 



PROJECTED NUMBER OF ALL PUBLICATIONS AT A 6. OX GROUTHRATE 



ROW 


1976 


1979 


1980' 


1981 


1982 


1983 


1984 


1985 


1986 


1987 


1988 


1989 


1990 


HZO 


35647 


37660' 


29624 


42138 


44604 


4 7 351 


49843 


52797 


55898 


59273 


62908 


66716 


7C777 


SUR 


13239 


13901 


14610 


15349 


16160 


17 Clt 


17937 


18929 


19986 


21 122 


22339 


22635 


25028 


8EM 


4176 


4412 


4666 


4938 


5222 


5531 


5442 


6189 


6551 


6941 


7364 


7807 


62£0 


HOS 


13628 


14366 


15146 


10957 


169 15 


17719 


18675 


19724 


20846 


22049 


23336 


24701 


26157 


8AS 


3970 


4171 


4288 


4 617 


4369 


5148 


543S 


5 75 9 


6098 


6465 


6*59 - 


7275 


7 719 


*LL 


7C661 


7451U 


78fc35 


*299B 


87670 


9266E 


97735 


103399 


109379 


11565C 


1228C6 


130133 


137961 



PERCENTAGE CHANGE FROM 1978 



ROU 


19 79 


1980 


1981 


1982 


1933 


1984 


1985 


1986 


1987 


me 


1969 


1990 


HE D 


5.6 


11.7 


18.2 


25.1 


32.6 


39*8 


. 46.1 ' 


56.8 


66.3 


76.5 


87.2 


96.5 


SUR 


5.0 


10.4 


i5.9 


22.1 


2 a *5 


35.5 


43.0 


. 51*0 


59.5 


68.7 


78.5 


69.0 


8EM 


5.6 


11.7 


19.2 


25.0 


'32.4 


39.9 


4b.2 


56.9 


66*2 


76.3 


86.9 


9tr.3 


HOS 


5.4 


11.1 


17.1 


23.4 


20*0 


37.0 


44.7 


53.0 


61*8 


71.2 


dl.2 


91.9 


8AS 


5.1 


10.5 


16.3 


22.7 


29.7 


37.0 


4b. 1 


53.6 


62.9 


72. S 


63.3 


94.4 


ALL * 


5.4 


11.3 


17.5 


24.1 


3 1.1 


38.3 


46.3 


54.8 


64. 0 


73.8 


84.2. 


95.2 



PERCENTAGE CHANGE FROH PREVIOUS YEAR 



ROU 


1979 


1980 


i9ei 


19B2 


1983 


1984 


1955 


1986 


1987 


19£6 


1969 


1990 


MED 


5.6 


5.7 


5.8 


5.9 


5.9 


5.5 


5.9 


5.9 


6*0 ' 


Ami 


-6.1 


6.1 


SUR 


5*0 


5.1 


5.1 


5.3 


. 5.3 


5.4 


5.5 


■ 5.6 


- 5.7 


' 5.8 


5.8 


5.9 


8EH 


5.6 


. 5.8 


S.8 


5.8 


5.9 


5.6 


5.9 


5.9 


5.9 


6.1 


6.0 ' 


6.1 


HOS 


5.4 


5.4 


5.4 


5.4 


5.4 


5.4 


5.6' 


5.7 


5.8 


5.9 


1 5.8 


5.9 


8 AS 


5.1 


5.2 


. 5.2 


5.5 


5.7 


5.6 


5.9 


5.9 


6. 0 


6.1 


6.1 


6.1 


ALL v 


5.4 


5.5 


£.5 


' 5.6 


5.7 


5.5 


5.8 


5.8 


5.9 


6.U, 


6.0 


6.0 



PROJECTED NUMBER OF SPEC Tit PUBLICATIONS AT A • 6. OX GROUTHRATE 



ROJJ 


1978 


1979 


1980 


1981 


• 932 


1983 


19fc4 


1985 


1966 


1987 


1988 


1989 


1990 


MED 


17549 


18516 


19576 


20696 


21885 


23151 


24412 


25838 


27346 


28983 


30747 


e 

32589 


34560 


SUR 


2907 


3052 


3205 


3365 


354C 


3734 * 


3943 


4166 


44 02 


4 65 4 


4928 


5216 


5532 


BEH 


658 


692 


729 


769 


310 


854 


5C1 


955 


1013 


1077 


1144 


1216 


1292 


HOS 


6229 


* 6556 


6902 


7260 


7656 


8071 


8507 


8982 


9490 


1 0045 


10632 


11259 


11930 


8 AS 


2184 


2295 


2414 


2540 


, 2679 


2e34 


2995 


3173 


3362 


3565' 


3763 


4912 


4256 


ALL 


29528 


31111 


32626 


34629 


36572 


38645 


40758 


43114 


45bl3 


4b324 


51234 


54293 


57570 



PERCENTAGE CHANGE FROM 1978 



ROU 


1979 


1980 


1981 


1982 


1983 


1954 


1985 


1986 


1967 


1986 


1989 


199 0 


MED 


5.5 


11.6 


17.9 


24*7 


31.9 


39.1 


47.2 


55*8 


65*2 


75.2 


85. 7 


96.9 


SUR 


.5.0 


10.2 


15.7 


.21. 0 


,29.4 


35.6 


43.3 


51*4 


60*1 


69.5 


79.5 


93*3 


8EM 


5.1 


10.3 


16.8 


23*1 


29.7 


36.9 


45*1 


53*9 


63*6 


73.6 


84.7 


96*2 


HOS 


5.3 


10.8 


16.6 


22.9 


29.6 


36*6 


44.2 


52*3 


61.3 


70.7 


80.7 


91*5 


BAS 


5.1 


10.5 


16.3 


22.6 


29. e 


37.1 


45*3 


53*9 


63*2 


73.2 


83*7 


94*9 


ALL 


5.4 


11.2 


17.3 


23*9 


39.9 


38.0 


46.0 


54.5 


63*7 


73.5 


83*9 


98.0 



PERCENTAGE CHANGE FROM PREVIOUS YEAR 



ROU 


1979 


1980 


1961 


1982 


1983 


1984 


1985 


1986 


1987 


1986 


.1989 


1990 


HEp 


5.5 


5.7 


5.7 


5.7 


5.8 


5.4 


5.8 


5.8 


6*0 


6.1 


6. 3 


6. 1 


SUR 


5.0 


.5.0 


5;o 


5.2 


5.5 


5.6 


5.7 


5.7 


*5*7 


5.9 


5.9 


6.U 


8EM 


5.1 


5*4 


5*4 


5.4 


5.4 


5.5 


6.0 


6.1 


6.3 


6*3 


6.3 


6.2 


HOS 


5.3 


5.3 


5.2 


5.5 


5.4 


5.4 


5.6 


5.7 


5*8 


5*fc 


5.9 


6.0 


BAS 


5.1 


5*2 


5.2 


*.5 


5.6 


5.7 


6.C 


5.9 


6.1 


6.1 


6.1 


6.1 


ALL 


5.4 


• 5.5 


5.5 


5.6 


5.7 


5.0 


5.8 


5.8 


5.9 


6.D 


6.0 


6.0 
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PROJECTED PROPORTION OF FACULTY IN EACH CAREER AGE AT A 3.0X GROWTHS ATi 





1978 


1979 


1980 


„ 1981 


19S2 


1983 


1984* 


; v 1985 


1966 


1937 


1988 


1989 


1990 


0 


• 0002 


• 0002 


• 0002 


• 0002 


• 0002 


r 

• 0002 


• 0002 


• 00 02 


• 0002 


• 0002 


• 0002 


« 

• 0002 


• 0002 


1 


• Q003 


•0CC4 . 


• 00 04 


• 0004 


• 0004 


• 0004 


• 0004 


.0004 


• 0004 


• 0004 


• 0004 


• 0004 


• 0004 


2 


• 0006 


• 0006 


• 0007 


• 0007 


• CC07 


' .0007 


• C007 


• 0007 


• 0007 


.0007 


• 0 007 


• 0007 


• 0007 


3 


• 0027 


• 0027 ■ 


• 0027. 


.0028 


• 0026 


• 0028 


• C02B 


• 0028 


• 002b 


• 0026 . . 0026 


• 0Q2C 


• 0028 


4 


• 0080 


• CC60 


• 0C79 


• 0078 


• 0C79 


• 0S79 


• C079 


• C080 


.0060 


• 0080 


• 0081 


• 0C81 


•0081 . 


5 


• 0181 


• C153 


• 0152 


-.015 0 


• 0150 


• 0151 


• C151 


• 0152 


• 01*2 ; 


• 0153 


• 0154 


• 0154 


• 0154 


* 6 


• 0267 


• 0240 


• 0215 


• 0214 


• 0212 


• 0212 


• C213 


• C214 


• 0215 


• 0216 


• 0217 


• 0217 


• 0217 


7. 


• 0283 


• C318 


• 0294 


• 0271 


• 0270 


• 0269 


• C269 


• <T27U 


• 0271 


.0273 


• 0274 


• 0275 


• 0275 


8 


• C344 


• 0329 


• 0355 


• 0337 


• C317 


• 0316 


• C315 


• 0316 


• 0317 


• 0319 


• 0320 


• 0321 


• 0322 


9 


• 0397 


• 0353 


• 0340 


• 0366 


• 0346 


• 032? 


• C32& 


•C328 . 


• 0328 


• 0330 


• C331 


• 0332 


• 0333 


10 


• 0404 


• 0393 


• 0354 


• 034 1 


• 0365 


.0347 


• 0332 


• 0331 


• 0331 


• 0332 


• 0334 


• 0335 


• 0336 


11 


• 0418 


• C398 


• Q3oo 


• 0353 


. 0342 


. .0362 


• C347 


• 0333 


• 0333 


• 0333 


• 0334 


• 0336 


• 0337 


12 


• 0421 


• 0412 


• 0394 


• 03154 


x .0353 


• 0343 


• C362 


V.0'346 


• 0336 


• 0336 


• 0336 


.0337 


.0336- 


13 


.0443 


• C408 


• 0400 


• 0384 


• 0275 


• 0346 


• C337 


• 0354 


• 0342 


• 0331 


• 0331 


• 0331 


• 0332 


14 


• 0407 


• 0424 


• 0393 


• 0385 


'. 0370 


• 0362 


• 0336 


' .0326 


• 0344 


• 0333 


• 0323 


• 0323 


• 0323 


15 


• 0386 


• 0396 


• 0411 


• 0382 


.0375 


• 0363 


• C354 


• 033C 


.0*23 


•0337 £ 


• 032 7 " 


• 0318 


• 0316 


16 


• 0420 


• 0 375 


.03 64 


.0398 


• 0272 


'•036* 


• 0352 


'.034$ 


• 0324 , 


.0317 


• 0331 


• 0321 


. .0313 


17 


• 0373 


• 0407 


• (T3 66 


.0374 


• 0387 


• 036 o 


• C356 


• 0344 


• 0338 


• 0318 


• 0312 


• 0324 


• 0316 


18 


• 0396 


• 0362 


.0394 


• 0356 


• 0363 


• 037 


• C352 


• 0347 


.0336 * : 


• 0321 


• 0 312 


• 03 06' 


• 03ie 


19 


• 0373 


• 0385 


• 0353 


• 0363 


• 0347 


•035* 


• C365 


• 0344 


• C339 


• 0329 


• 0324 


• 0306 


• 0301 


20 


• 03<t0 


• 2368 


• 0375 


• 0345 


• 0372 


• 0 3?9 


.0346 


• 0356 


'•0336 


•0332 - 


•0 323 


*<.o % 3i6 


• 0302 


21 


• 0344 


• 0332 


• 0358 


• 0364 


. 0336 


• 0362 


• C331 


• 0S37 x 


• 0347 


• 0326 .' 


• 0324 


• 0315 


• 0311 


22 


• 0343 


• 0337 


• C325 


• 035U 


• 0 256 


• 0329 


• C354 


• 03*^ 


• 0330 


• 0340 


•0322- 


• 0319 


• 0310 


23 


• 0331 


•0332 • 


• 0326 


• 0315 


• 0333 


• 0343 


• 0319 


• 0341 


• 0314 


W0320 


• 0329 


• 0312 


• 0309 


24 


• 0301 


• 0322 


• 0322 


• 0317 


• 0306 


• 0328 


^33 


• 0310 


• 0331 


• 0J05 --.r 


• 0311 


* .0319 


• 0304 


25 


• 0249 


• 0291 


• 0311 


• 0311 


• 0306 


• 0296 


• C317 


.0321 ' 


• 0300 


• 0320 


• 0296 


.03 01 


• 03C9 


26 


• 0250 


• 024 0 


.0279 






.0293 


»C284 


..0303 


• 0307 


• 0287 




* — V0263 


.02ee 


27 


• 0212 


• 0243 


• 0234 


• 0271 


TTZEfT 


• 0288 


• ,?B*i 


* *0275 


• 0293 


'•0296 . 


/40 27 9 


• J2p6 


• 0275 


28 


• 0189 


• 0205 


• 0234 


• 0225 


• 0260 


• 0276 


.1276 


• 02 72 


• 0264 


'• 0261 I 


'•0285 


• 0^67 


• 0264 


29 


• 0182 


• 0162 


• 0197 


• 0224 


• 0216 


• 0248* 


• 2^4 


• 0264 


• 0260 


•0252 f 


• .0268 


• 0272 


*.3255 


30 


• 0186 


• C177 


.0177 


• 0190 


• C217 


• 0209 


• C240 


• C254 


• 0254 


•02*g \ 


> .0243 


• 0259 


•0262, 


31 


• 0165 


• 0179 


' .01 70 


• 0170 


• 0162 


• 0206 


• C200 


• C?3£ 


• 02-43 


• 024T& > 


V.0240 


■ .0233 


.0247 


32 


.0 175. 


• 0159 


• 0172 


• 0163 


• 0164 


• 0176 


• c«*a 


• C192 


• 0219 


• 0231 


\232 


• G228 


'•0222 


33 


• 0181 


• 0169 


• 0153 


• 0165 


. •0156 


• 0156 


• t. 9 


• 0191 


• 0184 


• 0210 


• 0222 


. .0222 


• 0219 


34 


• 0152 


• 0173 


• 0162 


• 0146 


• 0159 


• C152 


• C1j2 


• 0162 


• 0183 


.0177 


• 0201 


^0212 


• C212 


35 


.01*2 


. .0145 


• 0165 


• 0155 


• 0141 


.01*12 


• Gl*5 


' .0145 


• 0155 


• 0174 


• (U68 


■ .0191 


• 0201 


36 


• 0096 


• C174 


• C139 


• 0157 


• C146 


•airs . 


• C145 


• 0139 


• 0139 


• 0146 


'•0166 


• 0161 


• 0182 


37 


• 0089 


• 0092 


• 0164 


• 0131 


• 0149 


• 0140 


• C12e 


, .0137 


• 0131 


• 0131 


* . 014 0 


• 0157 


• 0152 


38 


• 0075 


• 0086 


• OOdtJ 


• 0156 


• 0.125 


• 0142 


• (.;". 


- .0122 


• 0131, 


• 0125 


• 0125 


• 0133 


• 0149. 


39 


• 0064 


• C069 


• 0079 


• ooei 


• o.i4a 


• 0114 


> \ v 5 


. oQ122 


• 0111 


• 0119 


• 0114 


• 0114 


• 0122 


40 


• 0057 


A .CC58 


• C063 


• 3071 


• Oil 73 


• 012ti 


- S.03 


• 0116 


• 0110 


• 0101 


• ClOo 


• orios * 


• 0103 


41 


• 0201 


©.0195 


.0192 


.3195 > 


• 02*4 


o02: * 


-65 


• G283 


• 03U7 


• 0319 


• 0319 


• 0326 


• 0327 
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APPENDIX 11.6,2 (Cont'd) 



PROOtCUD NUKBER OF ALL PUBLICATIONS AT A 3. OX GROUTHRATE 



MED 

SUR 

axH 

hos 

B AS 
ALL 



1978 


1979 


1980 


1981 


1982 


1983 


1964 


1985 


1586 


19B7 


19BB 


1989 


1990 


35647 


36817 


37577 


39128 


40273 


41447 


42417 


43606 


44796 


46109 


47526 


4C551 


50453 


13239 


13571 


1I50C 


14205 


14525 


14932 


15136 


15451. 


15767 


1609b 


16445 


ueos 


17194 


4176 


43CB 


444C 


4570 


4695 


4826 


4943 


5078 


5211 


5354 


5513 


5673 


5B43 


13623 


14011 


143B1 


14723 


1505B 


15364 


157 (fa 


16067 


16439 


16B30 


17236 


17656 


1S096 


3970 


4053 


4133 


4209 


4291 


4333 


4470 


4572 


.4676 


4794 


4923 


5057 


5195 


70661 


72760 


74631 


76835 


78842 


8 0872 


82673 


84774 


B6B89 


69185 


91644 


94141 


96785 



PERCENTAGE CHANGE FROM 197B 



ROU 


1979 


I960 


1961 


1982 


1983 


19 84 


19 85 


i9e6 


1987 


1989 


1989 


1990 


NED . 


3.3 


6.5 


9.B 


13*0 


16.3 


19 .0 


22.3 


25.7 


29.3 


33.3 


37.3 


41.5 


SUR 


2.5 


5.0 


7.3 


9.7 


12.0 


14*3 


16.7 


19.1 


21.6 


24 .2 


26.9 


29.9 


BEH 


3.2 


6.3 


5.4 


12*4 


15.6 


16.3 


21.6 


24. B 


28 .2 


32.3 


35.8 


39.9 


HOS 


2 .e 


5.5 


6.0 


10.5 


12*9 


15.3 


17.9 


20.6 


23.5 


26.5 


29.6 


32.8 


B AS 


2.1 




6.0 


8.1 


10*4 


-12.6 


15.2 


17.8 


20.6 


24.0 


27.4 


31.0 


ALL 


3.0 


5.9 
* 


6.7 


11*6 


14.5 


17.0 


20.0 


23.0 


26.2 


29.7 


33.2 


3,7.0 



PERCENTAGE CHANGE FROM PREVIOUS YEAR 



not* 


1979 


S 198 0 


1961 


1982 


19B3 


1984 


19B5 


1986 


1987 


19 88 


1989 


1990 




3.3 


3.2 


3.0 


' 2.9 


2.9 


2.3 


2. a 


2.7 


2.9 


3.1 ' 


3.0 


3.1 




2.5 


2.4 


2.2 


2.3 


2.1 


2.0* 


2.1 


2.0 


2.1 


2.2 


2.2 


2.3 




3.2 


3.1 


2#9 


2.7 


2.B 


2.4 


2.7 


2.6 


2.7 


3.9 


2.9 


3.C 


HOS 


2.3 


2.6 


2.4 


2.3 


2.2 


2.1 


2.3 


2.3 


2.4 


2.4 


2.4 


2.5 


8 AS 


2.1 


2.0 


1.8 


2.0 


2.1 


2.0 


2.3 


2.3 


2.5 


2.7 


2.7 


2.6 


ALL 


3.0 


2.8 


2.7 


2.6 


2.6 


2.2 


2.5 


2.5 


2.6 


2.8 


2.7 


2.6 








PRQJtCTED 


NUMBER CF 


SPECIAL 


PUBLICATIONS AT A 


3.0* 


GROUTHRATE 








ROU 


197B 


1979 


15B0 


19B1 


1982 


1963 


1964 


19B5 


* ■ 19B6 


19B7 


1988 


. 1969 



HED 
SUR 
BEH 
HOS 
BAS 
ALL 



17549 
2907 
65B 
6229 
2184 

29528 



IB 09 3 
2964 
674 
6385 
2228 

30343 



16E53 
3C17 
690 
6532 
2271 

31162 



19187 
'3067. 

7 06 
6667 
2313 
31939 



19715 
3122 
720 
6B14 
2357 

32728 



20245 
3154 
733 
6953 
24 05. 

33524 



20656 
3247 
747 
705r 
245 

3424« 



21239 
3313 
765 
7245 
2515 

35077 



21794 
3379 
783 
74 04 
25 73 

35934 



22403 
3445 
6U4 

7sei 

2639 
36E77 



23061 
3526 
627 
7760 
2711 

37865 



23715 
3606 
851 
7948 
2765 

38905 



1990 

24414 
3694 
876 
8147 
2 864 

39995 " 



PERCENTAGE CHANGE FROM 1978 



ROU 


1979 


1960 


1561 


1982 


1983 


MED 


3.1 


6.3 


9.3 


12.3 


15.4 


SUR 


1.9 


3.9 


5.5 


7.4 


9.5 


BEH 


2.4 


4.9 


7.2 


9.3 


11.4 


HOS 


2.5 


4.9 


7.0 


9.4 


11.6 


BAS 


2.0 


4.0 


5.9 


7.9 


13.3 


ALL 


2.B 


5.5 


8.2 


10.6 


13.5 



19B4 


1985 


1986 


19B7 


198B 


1989 


1990 


17.9 


21.0 


24.2 


27.7 


31.4 


35.1 


39.1 


11.7 


14.0 


16.2 


18.6 


21.3 


24.0 


27.1 


13.5 


i6. a 


19.0 


22.2 


25.6 


29.2 


33.1 


13.5 


16.3 


IB. 9 


21.7 


24.6 


27.6 


30. B 


12.5 


15.1 


1 7.6 


20.8 


24.1 


27.5 


31.1 


16.0 


16.6 


21.7 


24.9 


28.3 


31.6 


35.5 



PERCENTAGE CHANGE FROM PREVIOUS YEAR 



ROU 

MED 
SUR 
BEH 
HOS 
BAS 
ALL 



3.1 
1.9 
2.4 
2.5 
2.0 
2.8 



1980 

,3.1 
l.B 
2.4 
2.3 
1.9 
2.7 



1561 

2.9 
1.6 
2.2 
2.1 

i.e 

2.5 



19B2 

2.8 
l.B 
2.0 
2.2 
1.9 
2.5 



2.7 
2.0 
1.9 
2.0 
2.2 
2.4 



1984 

2.2 
2.C 
1.9 
2.C 
2.C 
2.1 



198? 

2.6 
2.0 
2.4 
2.2 
2.3 
2.4 



19B6 

2.6 
2.0 
2.4 
2.2 
2.3 
2.4 



1987 

* 2.8 
2.1 
2.7 
2.4 
2.6 



1988 

2.9 
2.2 
2.8 
2.4 
2.7 
2.7 



1989 

2.9 
2.3 
2.5 

2.4 

2.7 
2.7 



1990 

2.9 
2.4 
3.0 
2.5 
2.6 
-2.6 
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PROJECTED PROPORTION OF FACULTY IN EACH CAREER ACE AT A • OX GROWTHRATE 





1978 


1979 


19PC 


1981 


19?2 


19«3 


1984 


1965 


1966 


1987, 


1988 


1989 


1990 


0 


• 3002 


• 0OO1 


• 00 01 


• 00 0 1 


• CC01 


• 030 1 


. C C 01 


.1001 


• 0001 


• 0001 


• 0001 


• 0001 


• 0001 


1 


• 0003 


•0003 . 


• 0002 


• 0002 


• C002 


• 0002 


• CC02 


• 0002 


•0002 ' 


• 0002 


• 0 002 


• 00C2 


• 0002 


2 


• 0036 


• 0005 


• 0005 


• 00 05 


• 0005 


• 0004 


• C004 


• 0304 


• G0C4 


• 00 05 


• 0005 


• 0005 


• 0005 


3 


• 0027 


• 0C20 


• CC19 


• 0C1S 


• ccie 


• 0018 


• C018 


• uDlci 


• OOlo 


" .0018 


• 0 019 ' 


• 0019 


• 0019 


4 


• 0080 


• CC62 


• 0055 


• 0*053 


.0052 


• C052 


• C052 


• C052 


• 0052 


• 0053 


• 0C53 


• C053 


• 0054 


5 


• 0181 


• oi2e 


• one 


• 0102 


.0100 


• 0100 


• 0099 


• 0100 


• 0101 


• 0101 


• 0102 


•0102 ' 


• 0103 


6 


. 0267- 


• C218 


• C169 


• 0152 


.0145 


• 0143 


• C142 


• :i42 


• 0143 


• 0144 


• 0145 


• 0146 


< .0147 


7 


.3283 


• 0297 


• C252 


• 0206 


• C191 


• 0134 


• C182 


• 0163 


• 0163 


• 0164 


•11185 


• 0187 


• 0186 


8 


• 0344 


• 0312 


• C323 


• 0280 


• 0238 


• 0224 


• 0217 


• C216 


• 0217 


• 0218 


• 0219 


'.0221 


• 0222 


9 


• 0397 


• C346 


• C316 


• 0326 


• 0286 


• 0248 


• C235 


•0230 ' 


• 0229 


• 0230 


•0231 


• 0232 


• 0233 


10 


• 0404 


• 0390 


• 0343 


• 0315 


• 0323 


• 0287 


• 0252 


• 0241 


• 0236 


. 0236 


• 0237 


• 0237 


• 0239 


11 


• 0418 


.03*7 


• 0363 


• 0340 


• 0313 


• 0321 


• 0288 


i0256 


• 0246 


• 0241 


• 0241 


• 0242 


• 0243 


12 


. .0421 


• 0413 


.0392 


.0379 


• 0338 


• 0314 


• 0321 


• 0290 


• 0261 


• 0251 


• 0248 


• 0247 


• 0241) 


13 


• C443' 


• C412 


• 0403 


• 0584 


• C372 


• 0333 


• C310 


.0317 


• 0269 


• 0261 


• 0252 


• 0249 


• 0249 


14 


• 0407 


• 0429 


• C400 


• 0392 


• 0373 


• 0362 


• 0326 


• C304 


• 0311 


• 0284 


• 0259 


• 0250 


• 0247 


15 


• 0386 


• 0400 


• C421 


• 0393 


.0385 


• 0368 


• G356 


• 0323 


• 0302 


• 0309 


• 0283 


• 0259 


• 0251 


lb 


• 0420 


• 0380 


• C393 


• 0412 


• 0386 


• 037* 


• C362 


• 0351 


.0319 


• C300 


.0306 


• 0282 


• 0259 


17 


• 0373 


• C413 


• 0374 


• 0387 


•0405 * 


• Q£79 


• C372 


• 0357 


• 0347 


• 0316 


• 0298 


• 03 04 


• 0261 


18 


• 0396 


• 0367 


. C4C5 


• 0363 


• 03BC 


• C397 


• C373 


• w 366 


• 0351 


• 0342 


.031:? 


• 0296 


• 0301 


19 


. 0378 


• 0391 


• 0363 


.0399 


• 0363 


• 0375 


• C391 


• 036S 


• 0362 


• C348 


rO 339 


• 0311 


• 0294 


20 


• 0340 


• 0374 


• 0386 


• 3358 


• 0393 


• 0359 


• C370 


• 0336 


• .0136 4 


• 0358 


• 0344 


• 0336 


• 0309 


21 


• 0344 


• C338 


• C371 


• 0362 


• 0356 


. .0389 


• C356 


• 0367 


• 0383 


• 0361 


• 0355 


'•0342 


• 0334 


22 


• 0345 


• 0342 


• C336 


• 0367 


• £378 


• 0352 


. C3b5 


• 0353 


• 0364 


• 0379 


• 0356 


• 0352 


• 0340 


23 


• 0331 


• 0338 


.0327 


• 0331 


• 0361 


• 0372 


• C347 


• 0378 


• 0347 


• 0356 


• 0372 


• 0352 


• 0347 


24 


• 0301 


• 0327 


• 0333 


• 0332 


• 0326 


• 0355 


• C365 


• 0341 


• 0372 


• 0342 


• 0352 


• 0366 


• 0347 


25 


• 0249 


• C297 


• C322 


• 032c 


• 0327 


• 0321 


• C349 


• C359 


• 0336 


• 0365 


• 0337 


• 0346 


• C360 


ZL 


• 0253 


• C245 


.0291 


• C315 


• 3321 


.0319 


• C314 


.0341 


.0351 


• 032t, 


• 0357 


• 0329 


• 0338 


27 


• 0212 


• 0248 


• 0243 


.028n 


• 0311 


• C317 


• C316 


• 0313 


• 0337 


• 0346 


• 0324 


• 0352 


• 0325 


29 


• 0169 


• C209 


• 024,4 


.0239 


• C2S2 


'.0305 


• C310 


• 0309 


.0304 


• 0329 


• 0338 


• 0317 


.0344 


2? 


• 01S2 


• 0186 


• C2Cfe 


• 0236 


.0233 


• 0275 


• C297 


• 03 02 


• 0301 


• 0296 


• 0321 


• 0329 


• 0309 


39 


• 0 166 


• 0 160 


• 01&4 


cO 202 


• 0235 


• 0231 


• C271 


• C293 


• 0298 


• 0297 


• 0292 


• 0316 


• 0325 


31 


.0165 


• C163 


• C177 


• 0181 


• C198 


• 0230 


• 0226 


• 0265 


• 0266 


• 0290 


• 0290 


• 0285 


• 0306 


32 


• 0175 


• 0162 


.0175 


• 0174 


^0177 


• 0194 


• C224 


• C220 


. :258 


• 0278 


•0283 ■ 


• 0282. 


• 0277 


33 


• 0181 


• Ci73 


• 0160 


• 0176 


• 0171 


• 0174 


• 0190 


• C22C 


• 0216 


• 0253. 


• 0272 


.0277 


• 0274 


34 


.CT152 


• C177 


• 0169 


• 0156 


• C172 


• 0167 


• C170 


• G136 


• C215 


• 0211 


• 0246 


• 0265 


• 0269 


35 


• 3182 


• C148 


• 0172y 


• 3165 


• 0152 


• C168 


• C163 


• C166 


• Olt'l 


• 0209 


• 0205 


. 0239 


• 0257 


36 


•0096 . 


.owe 


.0145 


•0169 . 


• 0161 


• C149 


• C164 


• C160 


• 0163 


.0177 


• 0204 


• 0200 


• 0233 


37 




• 0 094 


• 0173 


• 0141 


• 0164 


• 0157 


• C145 


• 0159 


• 0155 


• 0156 


• 0172 


• 0158 


• 0194 


39 


• 0075 


• GC&5 


• C092 


• 0168 


• 0137 


• 0159 


• C153 


• 0141 


• 0155 


• C151 


• 0154 


• 0167 


• 0192 


39 


• 0064 


• 0071 


• 0C82 


• 3087 


• 0157 


• 0129 


• €149 


• C143 


• 0133 


• 0145 


• 0141 


• 0144 


• 0157 


40 


• 0057 


• CC59 


• 0066 


• 0076 


• G 0 B 0 


• 0145 


.0119 


• C138 


• 0132 


• 0123 


• 0134 


• 0131 


• 0133 


41 


• 0201 


• C201 


• 0204 


• 0212 


• 0227 


• C242 


• C312 


• C340 


• 0378 


• 04 02 


• 0411 


.5426 


• 0436 
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(Cont'd) 



PRCJECTEO NUMBER OF ALL PUBLICATIONS AT A .0* GROWTHRATE 



ROW 


1978 


1979 


1930 


1931 


1982 


1982 


195* 


19f 5 


1986 


1987 


1986 


19e9 


199U 


NEO 1 


356*7 


359 7* 


J 6 1 a i 


36 2 79 


262«* 


362*6 






356*0 










SU R 


1 3 2 39 


132 * 0 


12210 


131 2* 


11022 


12875 


126 56 


125 02 


12265 


12 06* 


118*3 


1 1 62 C 


11*15 


BEH 


* 176 


4 2.1* 


* 22 1 


* 2 22 


*210 


*19 5 




* 13 6 






* 5 7* 


123 3^ 


* 056 


HQS 


13628 


1 3 v 5 7 


116 36 


1 35 56 


13**1 


13255 


13127 




1?M1 7 


1 2 65© 






1 2 lt>5 


OAS 


J 97 C 


393* 


2 EU5 


3b 2 3 


3760 


3699 


3629 


1 357 0 


35 12 


3*66 


1 3*2 9 


33 9 7 


3 371 


ALL 


70661 


71010 


71133 


7100S 


71717 


7C31C 


65552 


66593 


6*361 


67631 


6739* 


66S30 


665*9 












PERCENTAGE CHANGE 


FR oh : 


1973 












ROW 


1979 


1980 


1951 


1982 


1*83 


193* 


1985 


1936 


1987 


1988 


19e9 


1990 




HEO 


■ 


1.5 


1 • 6 


1.8 


1.7 


■ e 




- 


- • 2 


- . 3 




- a * 




SUR 


■ C 


- . 2 


" " - 


-i . 6 


-r.B 


-*.l 


-5.6 


" • " 7 


-8.9 










BEH 


■ 7 


' 1*1 


1.1 


■ 4 


.5 


-.* 


-l.C 




-2 • 2 




"-2 7 


"-2*9 




HO S 


• 2 


•> 1 


- .5 


-1 ■ * 


-?.* 


-2.7 


-* 


*6*o 




' -8 3 


-9.5 


— 1 (1 a 6 




8 A S 


- .9 


-2.1 


-3.7 


-5.3 


-6.6 


-«.6 -iil.l 


-1 1.5 


-12.7 . 


-13.6 


-1*.* 


-15. 1 




ALL 


.5 


.7 


.5 


.1 


-.5 


-1.6 


-2 .* 


-3.3 


-*.o 


-*.6 


-5.3 


-5.8 










i 




PERCENTAGE CHANGE 


F R OK 1 


PREV.IOUS 


YEAR" 










ROW 


1979 


1980 


1981 


1932 


1°93 


19a* 


1955 


15C6 


1987 


1966 


193 9 


19 9 0 




mo 


.9 . 


.6 


■ 3 


• a 


-.1 


-.e 


-•* 


- ■ 5 


- ■ 2 


- ■ 0 


-• 1 


• 0 




SUR 


.0 


-.2 


-.6 


-• B 


-1.1* 


-i.* 


-l'.5 


-1.7 


-1.8 


-1.8 


-1.9 


-1.8 




BEH 


.7. 


. * 


.a 


-.3 


-.3 


_ . o 




- . 7 


- . 6 


-.3 


- • 3 


-. 1 




HOS 


' .2 


-.2 


-.6 


-.fa 


-1.1 




-1.2 


-1.2 


-1.2 


-1.2 


-1.3 


-1.3 




BAS 


- .9 


-1.2 


,-1.6 


-1.7 


-1.6 




-1.6 


-1.6 


-1.3 


-1.1 


-.5 


-.7 




ALL 


.5 


.2 


' -.2 


f« 


y.6 


-i.i 


-.8 


-.9 


■ b 


-.6 


-.7 


-.6 










FRCOECTEO 


NUMBER 


OF SPECIAL 


PUBLICATIONS AT 


A .01 1 


GROUTHRATE 










ROW 


197* 


1979 


19B0 


19B1 


1962 


19b2 


196* 


1985 


1966 


1987 


1988 


19 89 


1990 


HEO • 


17549 


17670 


17750 


17759 


17717 


176*0 


17*55 


17339 


17217 




17077 


*0»O7 


"" ^57 


SUR 


29 07 


2375 


2e35 


2786 


■2738 


2692 


26** 


25 95 


25*2 


2*91 








BEH 


658 


65 6 


653 


6*6 


637 ' 


625 


613 


6 03 


57* 


5 8 6 


So 0 


- Iz 


•.tlx 


HOS 


6229 


6213 


6172 


61 05 


6039 


5955 


5663 


5779 


5693 


5616 


553 7 






BAS 


2 13* 


2162 


2 133 


2098 


2062 


2 03C 


<5rl 


1959 


192b 


19 0 3 




16 6b 


1855 


ALL 


2952b 


29576 


295*3 


2939* 


2M92 


239*2 


2t566 


25275 


2797* 


27728 


27523 


2730* 


27132 


> 










PERCENTAGE CHANCE 


FROM 


1978 












ROW 


1979 


19B0 


1961 


19B2 


1*93 


198* 


1985 


1986 


1987 


1988 


1989 


1990 




HEO 


• 7 


1 . 1 


1.2 


1 . 0 


.5 


-.5 


-1.2 


-1.9 


r ? 


i \ "o 




-IK "9 




SUR 


-1.1 


-2.5 


-*.2 


-5.8 


-7.* 


-9.0 


-10.8 


- 1 ~<C ■ 6 


™« " 


-15.9 




"*fa. ™ 




BEH 


-.3 


-.9 


-1 .9 


-3.3 


-5.0 


-6.9 


-8.3 


-9.8 


-11.0 


-11.9 


-12.6 


"23.0 




H.1S 


-.3 


-.9 


-2.0 


-3.1 


-*.* 


-5.9 


-7.2 














BAS 










-7.1 


-6.8 


-:c.3 


— 11.7 


-12.6 


-1 3.7 


-1* ■ 5 


-15.0 




ALL 


• 2 


.1 


-.5 


-1.1 


-2.0 


-3.3 


-*.2 


-5.3 


-6.1 


-6.6 


-7.5 


-6.1 














PERCENTAGE CHANGE 


FROK 


PPEV IOUS 


YEAR 










ROW 


1979 


1980 


* 196 1 


1932 


ires 


198* 


1985 


1936 


1987 


1988 


1989 


1990 




*ro 


.7 


• * 


. 1 


-. 2 


-.* 


-1.0 


-.7 


-.7 


-.5 


-.3 ' 


-.* 


--2 




SUR 


-1.1 


-1 .* 


-1.7 


-1.7 


- 1.7 


-1.2 


-1.9 


-2.0 


-2.0 


-1.9 


-1.9 


-1.7 




BEH 


-.3 


-.5 


-1.0 


-1 .* 


-l.B 


-2.0 


-1.6 


-1.6 


-1.3 


-1.1 


-.8 


-.* 




HOS 


-.3 


-.6 


-1.1 


-1. 1 


-1«* 


-1.5 


-1. * 


-1.5 


-1.3 


-1.* 


-1.* 


-1 .* 




BAS 


-1.0 


-1.3 


-1.6 


-1.7 


-3.6 


-1.5 


-1.6 


-1.6 


-1.3 


-1.0 


-.9 


-. 7 




ALL 


.2 


-.1 


-.5 


- .7 


-.9 


-1.3 


-l.C 


-1.1 


-.9 


-.7 


-.6 


-.6 
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APPENDIX 1 1. 6.1 



PUBLICATION PRODUeT"rVITY— AT— T&-PER4ENT— DECREASE 











a»:icc 




AC. 




1975 




15 90 


1961 


M r n 


*5b47 


35H03 




*P 16 


35 710 


slr 


13.-31 


iM7r 


1 


2 0 73 


12«09 


BEh 


41 7t 


4 193 




417G 


4153 


hC< 


1 ■ 6 2 f 


135*4 


1 


:*B5 


1*323 


6 jc 


397: 


3M J 




2 6 25 


ZUh 


SLL 


73&61 


70&45 


7 


02P2 


M 1 










% 






19R2 


10H5 


I9<u 


19R5 


19B6 


Vh7 


198P 


• i9B° 




ib*iO 1 


55 2* \ 


'•71J 


34 3«!& 


?396? 


3I6SO 


J 34 3 P. 


^MRl 


!?qgn 


1 2727 


1?4«7 


ISM'S 


11951 


1)647 


113J7 


i m? a 


1C71 P 


1C42P 


* 1 I * 


»C7? 




39*1 


3905 


?9Sf 


292 «> 


37B2 


3 75? 


1 3124 




^ 126M 


123*9 


12154 


1 19C9 


I 1665 


11419 


1117° 




• — Tv>m 


34 7G 


3394 


32°9 


3?2R 


216 7 


3111 


3P6' 




63215 


6756! 


66351 


64967 




671 1 0 


62 21C 


61 40? 



PERCENTAGE CHA k l3C F^O" l? 7P 
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III. ACCESSION AND ATTRITION OF MEDICAL SCHOOL FACULTY WHO ARE 
"RECENT PHYSICIAN GRADUATES 

> 

A. Introduction 

The objective of this chapter is to review a number of indicators 
in an effort to assess whether faculty careers for MD graduates are 
becoming more or less preferred. The several approaches to this assess 
ment useNjata from: research grant' appl ications from the National 
Institutes of\Health; the AAMC Faculty Roster System and the Liaison . 
Committee on Medical Education; and publications of the American 
Medical Association. \From these sources information was developed 
which is presented in the following order: 

8 The first section provides an estimate of the number of MD 
graduates of the 1964-1973 classes who have ^applied or will 
apply to the National Institutes of Health or Alcohol, jrug 
Abuse and Mental Health Agency for research grant support. 
(Exhibit III.l). . * \ ~\ 

% The second section provides the number and percent of MD 
graduates of the 1967-1974 classes who accepted a faculty 
appointment at a U.S. medical school -and the number* of gradu- 
ates of those classes who left U.S. medical school faculties- 
The annual accession and attrition figures for' these faculty 
are presented, and the number and percent of these faculty who 
have engaged in 'research at the medical schools is also pre- 
sented. The additional dimension of sex is provided for all * 
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years, and for selected years separate data are provided for 
each of the principal ethnic groups. 

• The third section presents trend data, as reported to the. 
American Medical Association, on all physicians in the U.S. 
whose primary activity is research (Appendix III. 22). This 
can be compared to" Faculty Roster data on the number of MD 
faculty at U.S. medical schools who participate in research 
(spending at least 10 percent of their time in this activity). 
These data are presented for selected years in Appendix III. 23. 

The results of each of these approaches are discussed in the following 
text. - — 

;BT^ ^Estimate of Research Participation by MD Graduation Cohorts 

Estimation of participation on medical school faculties by succes- 
sive graduating cohorts of American physicians 'gives one indication of 
trends in the perceived attractiveness and opportunities in academic 
medicine. Estimation of participation in medical research by successive 
graduating' cohorts may indicate a trend in the growth and application;; 
of new medical knowledge. Such information about successive cohorts 
wpuld add a new perspective to the widely discussed decline in MD's 
among new Principal Investigators (Pi's), both relative to other degree 
holders and in absolute numbers.* 

*See 5 for example, Clinical Research Manpower, the Report of the ad hoc 
Committee on Clinical Research Training , Association of American , 
Medical Colleges (February 1980), which contains references to other 
papers on the decline in MD investigators. 
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While more complete and current data -ire now becoming available, 
some data at hand, compiled for a recent study of educational influ- 
ences on grant success,* permit un initial examination of the percen- 
tages of medical schuo*! graduation courts , from 1964 through 1973, 
who have applied to NIH for research support. As part of that study, 
all applicants to NIH or ADAMHA for new R01 grant support between 1968 
and 1975 were matched* by name and social security number with individ- 
ual faculty member records on the AAMC Faculty Roster. The analysis 
was restricted to first applications by faculty, members who earned 
MD's after 1963 or PhD's after 1965 (or both). As a result of the * • 
match, 765 MD's , 109 MD-PhD's, and 2,201 PhD's were identified and 
studied. Foreign MD's were not excluded . Unsuccessful first-grant 
applications were included. In Exhibit III.l, column A shows the num- 
bers of matched MD's (including MD-PhD's) by year of graduation from 
medical school . 

Column B of the exh^bft shows the percentage of grant applicant 
cohort who would be expected to applylfor a first ant between 1968 
and 1975. The percentages are derived from a study by -Douglass and 
JamGS~IscTen«7july 20, 1973) of the- rate of entry of new principal 
investigators into the NIH research project grant system. Ihey reftoft 
an average interval of 11 years between medical school graduation and 
the beginning of a first research grant. r The percentages in column B 
are interpolated from the entire distribution of el apsed-time-to- 

* Sherman, C.R. and Morgan, T.E. , Education Patterns and Research 
Grant Success of Medical School Faculty . Washington, D.C.: AAMC, 
January 1979. 
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application for 219 new MD Pi's, provided to us directly by Dr. James 
for this analysis. The percentages are adjusted at each end for restric- 
tion of the years of graduation in our study population and for recency 
of the grant application file (latest application: 1975) used in the 
match. It should be noted that the intervals estimated by Douglass and 
James are time-to-application of a first successful grant application, 
while our population may include MD's who applied, were unsuccessful, 
and did not apply again. 

Column C of Exhibit III.l presents estimates of the number in each 
graduation cohort who will ever apply to NIH for a research grant. 
These estimates are derived by inflating the number of matched physicians 
in the cohort (column. A) in two ways: first, by dividing the number 
applying (column A) by the expected fraction of those who will ever 
apply (column B); second, by dividing by .85 to account for incomplete- 
ness of the 1977 roster of faculty used to match with grant application 
records . 

The total numbers of graduates of U.S. medical schools in each 
year from 1964 to 1975 are presented in column D. Finally, the ratio 
of columns C and D results in an estimate of the percentage of each 
graduation cohort who will ever apply for a research grant. 

There appears to be a declining trend in research involvement of 

successive graduating classes of MD's, but several caveats must be 

offered. First, estimates For later years are based on very small num- 

y ■ 
bers of matched faculty and are therefore less reliable than estimates 
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EXHIBIT III.l 

ESTIMATION OF RESEARCH PARTICIPATION 
BY SUCCESSIVE COHORTS OF GRADUATING MDs 





A 


B* 


£* 


D 


E* 


Year of 
MD Grad. 


Number of 
Matched 
MDs or 
MD-PhDs 


% Expected 
to Apply 
1968-75 


Est. No. 
in Cohort 
Who Will 
Ever Apply 


No. Grads. 

in Entire 
U.S. Cohort 


Est. % of 
Grad. Cohort 
Applying for 

R01 Grant 


1964 


238 


59.9 


467 


7,336 


6.4 


1965 


219 


50.7 


508 


7,409 


6.9 


1966 


144 


41.5 


408 


7,574 


5.4 


1967 


122 


35.9 


400 


7,743 


5.2 


' 1968 


70 


26.5 


311 


7,973 


3.9 


1969 


48 


17.2 


329 


8,059 


4.1- 


1970 


26 


7.8 


' 392 


8,367 


4.7. 


1971 


11 


6.2 


208 


8-,974 


2.3 


1972 


4 


4.6 


102 


9,551 


1.1 


1973 


3 


-4.2 


85 


10,391 


.8 


1974 


0 


3.7 




11,613 




1975 


2 


.0 




12,714 





* See text for derivation. 
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for earlier years. Second, the interpolated and end-adjusted percen- 
tages of expected applicants, column B, are very sensitive to the 
distribution of time-to-application after receipt of the MD degree. 
Third, column A includes an unknown number of foreign-educated MD's, 
while column D includes only U.S .-educated physicians. 

The Consolidated Grant Applicant File, prepared by the National 
Research Council for NIH, is just recently available, and as it cop**-, 
tains records of all applications (successful ,^nd unsuccessful) from 
1938 to 1978 sorted by individualappl icarit, it could now be possible 
to derive more satisfactory estimates of phys-ician-cohort participation 
in the NIH research grant system. The file does not, however, contain 
date or place of graduation or professional degree. The Applicant file, 
matched with the AAMC Faculty Roster or some other source of data and 
place of receipt of the MD degree, would permit a more reliable and 
longer-term estimate of the trend in physician-cohort participation in 
research. 

C. U.S. Medical School Faculty Accession and Attrition for \ 
M.D. Graduating Classes 

The M.D. graduating classes of 1967 through 1974 were the target 

years for the development of the following statistics. A series of 

tables (Exhibit III. 2 through III. 9) display the annual number and 

percent of each year's graduates who received an appointment at a 

medical school, the number and percent departing and the number and 

percent of those' who have remained, on the faculty through 1980. , 

Exhibit III. 11 and III. 12 provide graphs and summary statistics to / 

• . . . ' ' ■ \ 
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EXHIBIT III. 2 



Number and Percent Distribution of 1967 Medical Graduates Accepting Medical School Faculty Appointments; 
- Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1967-1980 
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EXHIBIT III. 3 

Number and Percent Distribution of 1968 Medical Graduates Accepting Medical School Facul ty Appointments; 
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EXHIBIT III. 4 

and Percent Distribution of 1969 Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1969-1980 
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EXHIBIT III. 5 

Number and Percent Distribution of 1970 Medical Graduates Accepting Medical School Faculty Appointments- 
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EXHIBIT III:. 6 



Number and Percent Distribution of 197TMedical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1971-1980 
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EXHIBIT III. 7 

Number and Percent Distribution of 1972 Medical Graduates Accepting Medical School Faculty Appointments- 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1972-1980 
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EXHIBIT III. 9 
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Number and Percent Distribution of 1974 Medical Graduates Accepting Medical School Faculty <n{y> 
Terminating Faculty Appointments; and Balance Remaining on Faculty, by Year 
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assist in comparing the different patterns of the graduating classes. 

For each of these classes separate tables to display the infor- 
mation by the sex of the graduate were also developed. For. more recent 
graduating classes, it was also possible to further refine the data 
by ethnic group - Black, Asian, and Caucasian (Appendix III. 17 through 
III. 29). The other ethnic groups contained too few M.D. graduates 
receiving a faculty appointment for meaningful comparison. 

1 . Total M.D. Graduates Faculty Accession and Attrition 
Exhibit III. 10 shlows that the median number of years for all 
physicians between graduation and a first faculty appointment* for 
all physicians whomever receive faculty appointments,, is between six 
and seven years./ For the target years of this study, Exhibit III. 11 
and Exhibit III .12 display the percent of the specific graduating classes 
acceeding to faculty positions : at yearly intervals following graduation. 
This data shows that in the early years after graduation there are very 
definite differences • in appointment rates of different graduating 
classes. Tlie clas^ of 1972 appears academically oriented, since 9.8 
percent of those physicians were appointed to medical school faculties 
within five years of graduation. This is nearly twice the rate of 
the class of 1967 (5.2 percent) and substantially higher than the class 
of 1974 (7.2 p-rcent). 

As the class matures, these differences diminish, suggesting 
~tTTaTrthe " ultimate outcome-ts- not-very different from class to class. 
If we consider appointments within seven years of graduation, the figures 
are 1314 percent for 1972 and 12.4 percent for 1967, a difference not 
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Exhibit III.ro 

CUMULATIVE PERCENT OF FULL-TIME NEW HIRE M.D. AND M.D./Ph.D. FACULTY 

BY YEARS SINCE RECEIVING M.D. DECREE 

100% 
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20% _ 



Years Since Degree 
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EXHIBIT "lh.'ll 



PERCENT OF MEDICAL SCHOOL GRADUATING CLASS 
RECEIVING FACULTY APPOINTMENTS WITHIN N YEARS 
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EXHIBIT III. 12 

PERCENT OF MEDICAL GRADUATING CLASS 
RECEIVING FACULTY APPOINTMENTS 



Years Following Graduation 
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1967 


0.35 


1.11 


2.98 


5.17 
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12.40 
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1968 ' 


0,48 


1.23 


2.88 


5.21 
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9.81 
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13.41 


14.17 
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2.66 


5.66 


8.75 


10.95 


11.95 
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" 0.59 


2.19 


4.48 


7.19 


8.71 
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nearly so striking. It appears that faculty careers were delayed for 
the class of 1967 relative to the class of 1972, perhaps because of 
the greater training opportunities or the requirements of the doctor 
draft (terminated in 1973). 

Exhibit III. 11 also shows that the higher, faculty accession rates 
of the early seventies were foreshadowed by appointment rates as few 
as two years after receipt of the M.D. Thus, those statistics may be 
used as early warnings of a decline in interest or ability to secure 
faculty positions. 

2. Male/Female Faculty Accession and Attrition 

Appendix III.l through III. 16 display the male and female compo- 
sition of the graduates who received faculty appointments. . Although 
for all years the number of females joining the faculty is substantially 
lower than the nurrV^r of males , a greater proportion of the female 
graduates receive ' faculty, appointment. The following (Exhibit III. 13) 
displays the cumulative number and percent of the male/female graduates 
who received a faculty appointment. It is apparent from this table 
that a higher cumulative percentage of the female graduates receive 
faculty appointments for every year. For the four classes for which 
ten years have elapsed, over 55 percent of the females who had receiyed 
a faculty appointment within the 10 years did so within five years of 
graduation, as compared to 40 y^-cfc..:. or less of the male graduates. 

The difference is even more striking in light of the fact that the- 
female graduates not only join the faculty earlier but their attrition 
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EXHIBIT III. 13 

CUMULATIVE NUMBER AND* PERCENT OF MALE/F-EMALE GRADUATES RECEIVING FACULTY APPOINTMENTS BY" CLASS YEAR 



Faculty Appointments in Years Following Graduation' 
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EXHIBIT III. 14 

CUMULATIVE NUKHER OF M.D.'s WHO RECEIVED FACULTY APPOINTMENTS 
BY MALE , FEMALE, AND PERCENT FEMALE 



Years Following Graduation 
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EXHIBIT III. 15 



DEACTIVATION RATE OF MALE/FEMALE FACULTY OF THE 1967-1 '74 GRADUATING CLASSES 
it ■ 



Year 3 Following Graduation 
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Exhibit III. 16 



•PERCENT OF CLASS REMAINING ON FACULTY 
AFTER FIVE TO EIGHT YEARS 
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rate is less than the males in each of the years studied (Exhibit III. 15) 

In order to place the percentage of female faculty in context, 
Exhibit III. 14 provides the total number of graduates who received a 
faculty appointment within six to 10 years after graduation for the 
males and females and the percent of the total faculty that- is female. 
The class of 1971 has the largest fraction of females receiving appoint- 
ments 1 at the 6th, 7th and 8th year intervals. 

The attrition rate of the faculty from the graduating classes in 
this study are shown in Exhibit III. 15. The annual rate of deactivation 
of male and female faculty for all of these classes is presented by & 
number of years since graduations The rate of attrition of th§ male 
facDlty: is substantially higher for each of the years than for their 
female counterparts. . ' . '■■ 

The fraction of the graduating class remaining on the faculty after 
five to eight years is shown in Exhibit III. 16. There appears to be 
a decline in the percent of graduates who. remain faculty members after 
the seventh and eighth year. 

3. Accession and Attrition of .Black and Asian Ethnic Groups . 

Exhibits III. 17 and III. 18 are summary tables of the blac* and the ; 
Asian graduates of the 1971-1974 classes receiving faculty anointments. 
Separate tables containing the accession and attrition data \ or these 
ethnic groups are contained in Appendix III. 17 through III. 29. 

c 

The number of black graduates from the 1973 and 1974 classes 



EXHIBIT III. 17 

PERCENT OF BLACK MEDICAL GRADUATING CLASS -RECEIVING FACULTY APPOINTMENTS 

Years Following Graduation 
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EXHIBIT III. 18 

PERCENT OF ASIAN MEDICAL GRADUATING CLASS RECEIVING FACULTY APPOINTMENTS 

T - • • 



Years Following Graduation . 
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that have received a faculty appointment within five years has more 
than doubled compared to the class of 1971 (180 in 1971 and 511 
in 1974). However, as a percent of their total number in the graduating 
class there is a noticeable decline (Exhibits III. 17 and III. 24). 

The percent of Asian graduates of the 1972 througn Ti974 classes 
receiving a faculty appointment is less than for the 1971 class, 
although there are a greater number of M.D. graduates in that ethnic 
group in these later class years. 

4. Research Involvement of the Faculty 

Exhibits III. 19 and III .20 display the percent of the total 
M.D. graduates who became faculty, currently active or inactive, 
and who engaged in. research at a medical school. The involvement in 
research is ^defined as research being at least, one responsibility 
of the faculty member. To determine the number and percent involvement 
for each of the classes, both the active and inactive faculty need 
to be considered. Exhibit III. 21 is a summary table which includes 
data for the percent of research involvement of the graduates, who 
have ever belonged to a medical school faculty. By 1980, M.D. faculty 
from the 1967 class who x were involved in research accou/ited for 59.6 
percent of those current on former faculty members, whereas by 1980 
current or former M.D. faculty from the 1974 class involved in research 
accounted for 52,. 9 percent. 

The data for the 19£7 class encompasses 13 years since the gradu- 
ating year, allowing a greater opportunity for a faculty appointment ' 



EXHI8IT III. A 

Medical Active Faculty bv Class Year 1957-1976 
by the Number and Percent Involved in Research Activities 



LEVEL OF 
RESEARCH ACTIVITY 



Research as / 
Primary Responsibility 29 

Research* as 

One Responsibility 395 
Not Engaged 

In Research * j 179 

No Information * ' 21 



TOTAL M.D.'s FROM CLASS 624 



M.D.'s 8Y CLASS YEAR 



1957 



4.6 

63*. 3 

28.7 
3.4 
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1958 
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33.4 
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27,. 1 
2.4 

100.0 



1960 



33 

"437 

229 
28 

727 



4.5 

60,1 

31.5 
3.9 

lCjp.O 



1961 



27 

439 

219 
29 

714 



1962 



3.3 33 



61.5 '.18 



30.7 
4.1 

100.0 



233 
26 

790 



4.2 

63.0 

29.5, 
3.3 

100.0 



1963 



1964 



1965 



1966 



30 

452 

233 
27 

742 



4.0 

60.9 

31.4 
3.6 

100.0 



33 

433 

201 ' 
29 

696 



4.7 

62.2 

28.9 
4.2 

100.0 



35 

507 

250 
44 

836 



4.2 

60.6 

29.9 
5.3 

100.0 



39 

477 

272 
38 

ti26 



4.7 

57/7 

32.9 
4.6 

100.0 



LEVEL OF 
RESEARCH 'ACT I VITY 



M.D.'s 8Y CLASS YEAR 



1967 



.1968 



1969 



1970 



1971 



1972 



4-> 

c 



1973 



1974 



1975 



1976 



Research as 

Primary Responsibility 

t 

Research as f 
One Responsibility 

Not Engage^ 
In Research 

No Information 



TOTAL M.D.'s FROM CLASS 



3 

496 

261 
38 

838 



5.1 1 

59.2 

31.1 
. 4.5 

100.0 



.47 

485 

287 
48 

$67 



5.4 

55.$ 

33.1 
5.5 

100.0 



54 

528 

• _ I 

276 

-52 

910 



b.9 

58.0 

30.3 
5.7 

100.0 



51 

483 

309 
36 

879 



5.8 

54.9 

35.2 
4.1 

100.0 



53 

512 

331. 
3 J 

927 



5.7 

55.2 

35.7 
3.3 

100.0 



52 

575 

335 
31 

993 



.5.2 

57.9 

33.7 
3.1 

100.0 



45 

531 

331 
34 

941 



.4.8 

56.4 

35.2 
3.6 

100.0 



28 

437 

333 
32 

830 



3.4 

52.7 

40.1 
3.9 

100.0 



2Q- 
279 
289 

615 



3.3 

45.4 

47.0 
4,4 

100.0 



14 
145 

192 

• 8 

359 



3.9 

40.4 

53.5 
2.2 

100.0 
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EXHIBIT III. 20 

Medjcal Inactive Faculty by Class -Year 1957-1976 
by the Number and Percent Involved in Research Activities 
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+j 
c 
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u 
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r 

c 
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u 
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«j 
c 
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t_ 

Ol 
X3 


c 

Ol 




Xi 
B 


u 

Q) 


Xi 
E 
_3 


u 
u 

s. 


£} 


u 

V. 

QJ 


Xi 
E 

z 


u 
s- 

'a! 


Xi 
E 

z 


u 

L. 

a! 


Xi 






u 
u 

tS! 




£^ 

.'-2 


s 


Pen 




u 
a! 


Research as f 
Primary Responsibility. 




1.5 


8 


2.Z 


5 


1.5 


13 


3.7 


6 


1.5 


9 


2.0 




1.6 


11 


2.2 


14 


J 

2.8 


13 


2.4 


Research as 

One Responsibility 


12? 


46.1 


145 


49.0 


160 


49.2 


152 


42.7 


187 


47.8 


218 


47.7 


235 


46.5 


260 


52.2 


233 


47.1 


271 


49.9 


Not Engaged 
In Research 


94 


35.2 


87* 


29.4 


r 


27.7 


121 


34.0 


130 


33.2 


146 


31.9 


• 196 


38.8 


176 


35.3 


202 


40.8 


- 223 


41.1 


No Information 


46 


'l7.2 


56 


18.9 


70 


21.5 


70 


19.7 


68 


17.4 


84 


18.4 


66 


13.1 


51 


10.2 


46 


9.3 


36 


6.6 


\ \ " 
TOTAL M.D.'s FROM CLASS 


267 


100.0 


296 


100.0 


325 


100.0 


356 


100.1) 


391 


100.0 


457 


100.0 


505 


100.0 
^ — - 


498 . 


100.0 


495 


100.0 


543 


100.0 



















M.D. 


s BY CLASS YEAR 










« 










.1967 


1968 


1969 


1970 


1971 


.1972 


1973 


1974 


1975 


We 


LEVEL OF 
RESEARCH ACTIVITY 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 


Percent 


Number 

to 


Percent 


Number 


Percent 


I Number 


Percent 


Number 


Percent 


Researches 

Primary Responsibility 


9 


1.9 


15 


3.0 


10 


2.1 


15 


3.6 


- 9; 


2.2 


10 


2.7 


9 


2.9 


2 


1.0 


2 


1.4 


0 


0.0 


Research as 

One Responsibility 


242 


49.8 


£50 


50.2 


222 


47.0 


201 


47.6 


191 


46.8 




42.7 


127 


40.6 


77 


38.9 


46 


31.3 


16 


28.6 


Not Engaged 
In Research 


216 


44.4 


209 


42.0 


219 


46.4 


189 


44)8 


200 


49,0 


192 


50.9 


168 


53.7 


no 


55.6 


92 


62.6 


39 


69.6 


No Information 


19 


3.9 


. 24 


4.8 


21 


4.4 


17 


(4.0 


8 


2.0 


14 


3.7 


« 9 


2.9 


9 


4.5 


7 


4.8 


1 


1.8 


TOT 

TOTAL M.D.'s FROM CLASS 

L ' 


486 


100.0 


498 


.100.0 


472 

1 p — 1 


100.0 


422 


100.0 


408 


10O.0 


377 


100.0 


313 


100.0 


198 


100.0 


147 


10C.0 


56 


100.0 
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EXHIBIT III. 21 

. PROPORTION OF 1967-74 M.D. GRADUATES RECEIVING A U.S; MEDJCAL SCHOOL FACULTY APPOINTMENT ' ^ 
BY 1980 AND THE PROPORTION OF. THE 1967-74 "M.D. GRADUATES WHO APPLIED FOR NTH RESEARCH GRANTS BY 1975* 





1967 


1968 


]969 


. 1970 


1971 


1972 


1973 


,1974 


Size of" M.D. Graduating Class 


7743 


7973 


8059 


8367 


8974 


9551 


10391 


11613 


Number Receiving Faculty Appointment 


* i 3;»4 


1365 


1382 


1301 


1335 


1370 


1254 


f028 , 


Number Involved in Research 


. 790 


797 

v. 


814 


750 


765 


798 


712 


. 544 


Percent Involved in Research 


59.6 


58.3 


58.9 • 


57.6 


57.3 


58.2 , 


56.7 


52.9 

t ■ 



9 
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than for the class of a later year. For a more useful comparison of - # 
these faculty cohort*, it would be necessary to compute the number of 
faculty with research involvement at a specific maturity, such as .five 
years after graduation. This would require a faculty responsibility 
history, which is hot maintained by the faculty Roster... Such an,analysis 
was, not within the scope of tWs contract. ^ 

The number of M.D. graduates of the 1967-1974 classes* that re- 
ceived a medical school appointment in comparison to the total size of 
the classes, is shown in Exhibit III. 21. Due to graduate' medical edu- 
cation following the M.D. degree, M.D. graduates who accept faculty 
positions typically receive an appointment at a medical ^choo I s-ix to 
seven years following the M.D. degree, and applications for research 
grants are filed one to seven years after that. In this study no class 
had the opportunity for the full maturation period. An analysis could 
be prepared based on a current grant application data base. ^ 

D. Total U.S. Physician Research Activity * • - 

• Exhibit IIF?22 provides figures from the American Medical Association 
(AMA) for the number arid percent of all M.D. J s in the United States, 
whose primary activity is research and for those whose primary activity 
is teaching for the yjears^ 1970 through 1978. 

The figures for M.D.'s on the medical school faculty as reported . 
to the Association of American Medical Colleges for 1974-75, 1975-76, 
and 1977-78 are presented in Exhibit III. 23. These numbers and percents 
represent faculty who are primarily engaged in research or teaching 

' .■ *■■ ' * 
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EXHIBIT III. 22 



NUMBER AND PERCENT OF M.D.'S IN THE'u.S. WHOSE PRIMARY ACTIVITY IS RESEARCH OR TEACHING 

1970-1978* • • * 



•Activity of MD's" 


1970 


* 1971 


' 1972 


1973 


1974 


1975 


•' 1976 


1977 


.. 1978 


Number Involved in 
Research Activity 


11 ,929" 


10,898'' 


9,290 


^8,332 


8,169 


7,994 


8,514 . 


9,786 


11,437 


Percent Involved in 
Resea/ch Activity' 


3.57 


• 3.16 


2.60 


I 

\ 

2.27 


2.14 


2. 01 


2.07 


2.3Z 


2.61 


Number involved* in H 
■ Teaching 


• 5,588 


I 

$^844 


. 5,636 

• 


6,183* 


6,464 


6,445 


1 6,935 


* 

6,673 


7,025 


Percent Involved in 
Teaching 


1 . 67- 




* 

1.58 


1.69 


. 1.70 


1.64 


* 1.69 


1. 58 . 


1*61 

• 


TOTAL M.D.'s 

i 


334,028 


344,823 

: 

/ 


^56,534 


366.,379 


379,748 


* 393,742 


409,446 


« 

42 U 278 


437,4816 



4^' 
r>o 
i 
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Physician Distribution and Medical Licensur^-jn the U.S. , 1978 , American Medical Association, 1979. 
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EXHIBIT III. 23 '. '. ' 

, NUMBER AND PERCENT OF FULL-TIME M.D. FACULTY AT U.S. MEDICAL SCHOOLS 
WITH RESEARCH OR TEACHING ACTIVITY 1974-75, 1976-77; 1977-78* 



Activity of MD's 


. 1974-75 


9 

1976-77 ; 


a 

1977-78 


Number Involved in Research 


If, 187 


. 1 4,244 


. .14,970 " 


Percent Involved in Research 


58.5 


63.8 


. # 61.6 


Number Involved in Teaching 


22,698 


21,012 . 


22,130 


Percent Involved in Teaching^ , 


93.6 


• » 94.1 


91.2 


Total M.D. Faculty . 


24,262 


"22,321 


24,274 , 


' TOTAL Full -Time Faculty 


- 40,026 


37,963 


41 ,161 



* Faculty, reports. 10-100% time in research or teaching activity. 
Faculty Roster System, AAMC. 



J 



•as well as those who are involved in research or teaching for more' 
than 10 per.cent'of their time. While- the numbers are not comparable 
to the AMA data, due to differing criteria for classification, the AAMC 
figures show a reflection of the decline in 1974-75 and subsequent 
increase in the more current years in research .oriented physicians. 
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EXHIBIT III. 24 

NUMBER OF M. D. GRADUATES, AND THEIR SEX AND RACE, FROM U.S. MEDICAL SCHOOLS, 1967-1974 



M.D. 


Total 
i ii i 


Mai 


e 


Female ' 


■ 1 

Caucasian 


Black 


Asian 


Other 
Unknown 


Class 


Class 


"# 


% 


# 


% 


# . 


% 


- # ' 


% 




% 


# 


% 


1967 


• 7Z43 


7160 


92.5 


. 583 - 


7.5 






mm 




— 


■•MM 


mm mm — 


_ _ _ 


__ _ 


1968 


7973. 


7332 


92.0, 


641 


8.0 


mm mm mm 


— ™ M 


— — — 






mm — - 


-mm- 





— . 


1969 


8059 


7452 


92.5 


607 


7.5 




















1970 


= 8367 


7667 


91.6 


'700 


8.4 




















1971 


8974 


8147 ' 


~~90^8_ 


827 


9.2 


8368 


93.2 


180 




2.0^ 


•124 


1.4 


♦ 302 


3.4 


1972 


9551 


8691 


91.0 


86CT 




9022 


94.5 


229 




2.4 


125 


1.3 


175 


1.8 


1973 


10391 


9467 


91.1 


^24 


8.9 


9687^ 




340 




3.3 


124 


1.2 


240 


2.3 


1974 


11613 


10349 


89.1 


1264 


"10.9 


10369 


89.3 


"~ 511 




4.4 


180 


1.6 


553 


4.8 
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APPENDIX III.l 

Number and Percent Distribution of 1967 Male Medical Graduates Accepting Medical School Faculty Appointments- 

Tgmlmtlng Faculty Appointments; and Balance Remaining on Faculty by Year 1967-1980 » 





prior to 
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Of M.D. 
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Years since 
Graduation 










0 




1 




2 




3 




4 


V 


5 




6 






Number 


Percent 
of Class A 


Percent of Total 
Appointments 


Number' 


Percent 
of Class \ 


Percent of Total 
ADDointments 
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Percent 
of Class 


Percent of Total . 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
ADDointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 
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of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
3f Class 


Percent of Total 
Appointments 


'First 


















































Appointments 

Cumulative 


5 


0.07 


0.42 


3 


0.04 


0.25 


10 


0.14 


0.84 


5 


0.07 


Q.4Z 


43 


0.60 


3.61 


116 


1.62 


9.75 


133 


1*86 


11.18 


266 


3.72 


$2.35 


Appointments 


' 5 


0. 07 


0. 42 


8 


0.11 


0. 67 


18 


0.25 


1.51 


23 


0.32 


1.93 


66 


0.92 


5.55 


182 


2.54 


15.29 


315 


4.40 


26.47 


581 


8.11 


48:82 
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Deactivations 

Cumulative 


0 






0 






0 






2 


0.03 


0.17 


1 


0.01 


0.08 


15 


0.21 


Ij26 


26 


0.36 


2.18 


35 


0.49 


2.94 


Deactivations 


0 






0 






0 






2 


0.03 


0.17 


3 


0.04 


0.25 


18 


0.25 


i:si 


44 


0.61^ 


3. 70 


79 


i.i0 


6.64 


8alance 


5 


0.07 


.42 


8 


0.11 


0.67 


*18 


0.25 


1.51 


21 


0.29 


1.76 


63 


0.88 


5.29 


164 


2.29 


13.78 


271 


3.78 


r 
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7.01 


42.18 
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of Class 
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Appointm* 
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Percent 
of Class 
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t- CL 
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'ercent 
)f Class 


>ercent c 
tppolntme 


lumber 


'ercent 
if Class 


•ercent o 
.ppotntme 


First 


















































Appointments 

Cumulative 


258 


3.60 


21.68 


177 


2.47 


14.87 


75 


1.05 


6.30 


37 


0.52 


3.11 


18 


0.25 


1.51 


17 


0.24 


1.43 


13 


0.18 


1.09 


14 


0.20 


1.18 


Appointments 


839 


11.72 


70.50 


2016 


14.19 


85. 38 


1091 


3^24 


91.68 


1128 


15.75 


94.79 


1146 


16.01 


96. 30 


1163 


16.24 




1176 


16.42 




1190 


j^;'e2 


100, oc 


Final 


















































Deactivations 

Cumulative 


59 


0.82 


4.96 


55 


0.77 


4.62 


75 


1.05 


6.30 


62 


0.87 


5.21 


38 


0.53 


3.19 


36 


0.50 


3.03 


27 


0.38 


2.27 


3- 


0.04 


0.25 




138 


1.93 


11.60 


193 


2.70 . 


16. 22 


268 


3.74 < 


?2. 52 


330 


4.61 < 


27.73 


368 


5.14 


10.92 


404 


5.64 


33. S5 


431 


6.02 


35.22 


434 




36.4? 


1 ance 


701p 


• 9.79 


58.91 


823 


11.49 


69.16 


823 


11.49 


69.16 


798 


n:i5 


67.06 


778 


10.87 1 


55.38 


759 


0.60 


63.78 


745 


10.41 


62.61 


756 


10.56 


63.^3 
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APPENDIX III. 2 



Number and" Percent Distribution of 1967 female Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1967-1980 





Prior to Year 
of M.D. 
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Appointments 
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of Class 


Percent of Total 
Appointments 
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of Class 
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Appointments 
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of Class 


Percent of Total 
Appointments . 


S- 
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.O 

-J 

z 


Percent 
of Class 


Percent of Total 
Appointments 


First 

Appointments 


1 


0.2 


0.7 


0 






2 


0.3 


1.5 


1 


•0.2 


0.7 




— 2r7- 






5.0 


21.6 


36 


6.2 


26.9 


2T 


3* 


15.7 


Cumulative 
Appointments 


*1 


0.2 


0.7 


. 1 


0.2 


0.7 


3 


0.5 


2.2 


4 


0.7 


3.0 


7 20 


.3.4 


14.9 


49 


8.4 


36.6 


8S 




63.4 


^20$ 




To -- 


Final 

Deactivations 

Cumulative 
Deactivations 


0 
0 






0 

0 






0 

0 






0 

0 






0 

0 






1 

1 ■ 


0.2 
0.2 


0.7 

0.7 


4 

5 


0.7 

0.9 


3.0 
3.7 


5 
20 


0.9 
1.7 


3.7 
7.5 


Balance 


\ 


\ 0.2 


0.7 


1 


0.2 


0.7 


3 


0.5 


Z.2 


4 


0.7 


3.0 


20 


3.4 


14.9 


48 


8.2 


35.8 


80 


13.7 


59.7 


96 


16.5 


71.6 
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1979 


1980* 


Year Unknown 


Years since 
Graduation 
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8 


9 
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• 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent - 

of Class I 


Percent of Total 
.Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
,of CJass 


Percent of Total 
Appointments 


3 
Z 


l 

in 
4-» tn 
c (0 

CO 

<J o 

at <«- 

Q_ O 


Percent of Total 
Appointments 


First 

Appointments 

Cumulative 
Appointmente 


15 

222 


2.6 
20.8 


11.2 

90.3 


5 

726 


0,9 
21.6 


3J 
.94.0 


2 

128 


0.3 
22.0 


1.5 
9S.S 


3 

131 


0.5 
22.5 


2.2 
97.8 


1 

132 


0.2 

22.6 


0.7 

98. S 


0 

132 


22. t 


f 98. i 


1 

133 


0.2 

22.8 


0.7 

99.3 


1 


0.2 

23.0 


0.7 

100. Oi 


Final 

Deactivations 


1 


1.2 


5.2 


3 


0.5 


2,2 


7 


1.2 


5.2 


11 


V.9 


8.2 


3 


0.5 


2.2 


8 


1.4 


6.0 


■ 3 


0.5 


2.2 


0 






Cumulative 
Deactivations 


17 


! 2.9 


12.7 


20 


3.4 


14. S 


27 


4.6 


• 20 A 


38 


6.S 


28.4 


41 


7.0 


30.6 


49 


8.4 


36\6 


S2 




38.8 


52 




38.8 


Balance 


104 

1 


\ 

! 17.8 


77.6 


106 


18.2 


79.1 

i 


101 


17.3 


75.4 


93 


16.0 


69.4 
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APPENDIX I I I. 3 



Number and Percent Distribution of 1968 Male Medical' Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1968-198Q 
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APPENDIX III. 4 

Number and Percent Distribution of 1968 Female Medical Graduates Accepting. Medical 
Terminating Faculty Appointments; and Balance Remaining on Faculty by 



School Faculty Appointments; 
Year 1968-1980 
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APPENDIX I I I. 5 



Number and Percent Distribution of 1969 Male Medical Graduates Accepting Medical School Faculty Appointments; 
•Terminating Faculty Appointments; and Balance Remaining on'Faculty by" Year 1969-1980 , 



























prior to Year 
of M.D. 




" 1969 






1970 






,.1 971 




1' 


1972 


c 


1973- 


1974 


1975 


Years since 
Graduation 






0 




f 








2 




/ 


3 


* — 




4 






5 


• 




















































6 






Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class - 


Percent of Total 
Appointments 


j Number 


Percent 
of Class 


Percent of Total 
•Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


dumber 


Percent 
of Class 


Percent . of TotaJ_ 
Appointments - 


«-> 

J 


Parcent 
of Class * 


Percent of Totaf' 
Appointments 


Number 


Percent 
of Class 0 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


> 

Percent of Total 
Appointments 


First 












. \ 




























-* 










Appointments 

Cumulative 


• 5 


0.07 


0.40 


6 


0.08 


0.48 


r 14 


0.19 


1.11 


32 


0.43 


2. -54 


60 


0.81 


4.77 


17fi 


2.36 


13.98 


226 


3.03 


17.95 


267 


3.58 


21.21 


Appointments 


s 


0.07 


0.. 40 


22 


0.1S 


0.87 


25 


0.34 


1.99 


57 


0.76 , 


4.53 


117 


1.57 


9.29 


f 

293- 


3.93 


23.27 


519 


■6. 96 


41.22 


788 


10. 55 


62.43 


Final 


















































Deactivations 

Cumulative 


0 






0 








0.01 


0.08 


0 






2 


0.03 


0.16 


21 


0.28 


1.67 


44 


0.59 


?.49 


44 


0.59 


3.49 




0 






0 








0. 01 


.0.0$ 


I 


0.02 


0.05 






0.24 


24 


0,32 


1.91 


68 


0.02 


5. 40 


112 


J.. 50 




Balance 


s 


0.07 


0.40 


11 


0.15 


0.87 




0.32 


1.91 


' 56 


^0.75 


4.45 


114 


1.53 


9.05 


269 


3.61 


21.37 


451 


6.C5 


35.82 


674 


9.04 


53.53 






• 1976 . 


, 1977 


> 


1978 




1979 ' 


1980* 


Year Unknown 


Years since 
Graduation 




7 




8 


9 


JO 


11 \ 










ro 
■♦-> 
O 






ro 






ro 






ro 
4-* 






ro 




> 


ro 








h- to 






o 

h- LO 
4-> 






o 

r— .lo 






O 

f— LO 






o 

h— to 






4-» 
O 

v~ to 




Number 


Percent 
of Class 


Percent of 
Appointmen 


Number 


Percent 
of Class 


Percent of 
Appointmen 


Numbrer 


Percent 
of Class 


Percent of 
Appolntmeni 


Number 


Percent 
of- Class 


Percent of 
Appointment 


Number . 


Percent', 
of Class - 


Percent of 
Appointment 


Number 


5 ercent 
Df Class 


Ercent of 
Appointment 


First 






































Appointments 

Cumulative 


227 


3.05 


18.03 


135 


1.81 


10.72 


47 


0.63 


3.73 


38 


0.51 


3.02 


16 


0.21 


0.81 


•10 


0.13 


0.79 


Appointments 


1013 


13. 53, 


50.45 


1148 


IS. 41 


91.18 


1195 


Iff. 04 


94.92 


1233 


16. 55 


07.03 


2240 


16. 76 


99.21 


2250 


16.89 


200.0 


Final 






































Deactivations 

Cumulative 


71 


0.95 


5.64 


85 


1.14 


6.75* 


61 


0.82 


4.85 


61 


0.82 


4.85 


45 


0.60 


3.57 


0 






Deactivations 


J 53 


2.46 


14.54 


268 


'3.60 


21.29 




4.41 


26.13 


390 


5.23 


30.98 


435 


5. 54 


34.5b 


435 


.5.84 


34.55 


Balance 


^83o| 


11.14] 


65.93 


880 

t 


11.81 


69.90 


866 

1 


11.62 


68.78 


843 


11.31 


66.96 


814 


10.92 j 


54.65 


824 


1.06 


65.45 



?12 



APPENDIX III .6 

Number and Percent Distribution of 1969 Female Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1959-1980 
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APPENDIX III. 7 



Number and Percent Distribution of 1970 Male Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1970-1980 
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APPENDIX I I I. 8 

Number and Percent Distribution of 1970 Female Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1970-T980 \ 
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APPENDIX III. 9 



Number and Percent Distribution of 1971 Male MedgJItGraduates Accepting Medical School Faculty Appointments- ' 

Terminating Faculty Appointments; an$I&nce Remaining on Faculty by Year 1971-1 g80 > 





Prior to Year 
of M.D. 




— 
1971 




1972 
1 




1973 
2 




i 


1974 




1975 


1976 


1977 


Years since 
Graduation 


























0 






3 


. 4 


5 


6 


V 

• 


Number 


Percent 


|of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments j 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
Df Class 


Percent of Total 
Appointments 


First 




















































Appointments 

Cumu lative 


7 


0. 


09 


0.61 


33 


0.41 


2.88 


22 


0.27 


1.92 


30 


0.37 


2.62 


82 


1.01 


7.17 


169 


2.07 


14.V7 


253 


3.11 


22.12 


223 


2.74 


19.49 


Appointments 
Hnal 


7 


0. 


09 


0.61 


40 


0. 49 


3.50 


62 


0.76 


5.42 


92 


1.13 


8.04 

t 


174 


2.14 


15.21 


343 


4.21 


29.98 


596 


7.32 


52.10 


819 


10.05 


71.59 


Deactivations 

Cumulative 


0 








1 


0.01 


0.09 








14 


0.17 


1.22 


16 


0.20 


1.4 


i 

26 


0.32 


2.27 


60 


0.74 


5.24 


56 


0.69 


4.90 


Deactivations 














0. 09 




0.01 




15 




















\ 








0 








1 


0,01 


1 


0.09 


0.18 


1.31 


.31 


0.38 


2.71 


57 


o'.7Q 


4.98 


117 


1.44 


10.23 


173 


2.12 


IS. 12 


Balance 


1 


0. 


09 


0.61 


39 


0.48 


3.41 


61 


0.75 


5.3 


77 


0.95 


6.73 


143 


1.76 


12.50 


286 


3.51 


i 

25.00 


479 


5.88 


41.87 


646 


7.93 


56.47 






1978 


1979 


1980* 


Year Unknown 


Years since 
Graduation 


7 


8 


9 




/ 


Number 


Percent 
of Class' 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


First 


























Appointments 

Cumulative 


181 


2.22 


15.82 


95 


1.17 


8.3 


40 


0.49 


3150. 




0.11 


0.79 


Appointments 


1000 


1,2. 27 


87.41 


1095 


13.44 


95.72 


1135 


13.93 


99.21 


li44 


14.04 


100.0 


Final 

Deactivations 


78i 


0.96 


6.82 


61 


0.75 


5.33 




0.48 


3.41 


0 




'1 


Cumulative 
























Deactivations 




3.08 


21.94 


312 


3.83 


27.27 


351 


4.31 


30.68 


351 


4.31 




Balance 


749j 


9.19 


65.47 


783 


9.61 

. i 


68.44 


784 


9.62 


68.53 


793 


9.73 


69.32 


r — :- - 



























) 



v . 220 



. APPENDIX III. 10 

Number and Percent Distribution of 1971 Female Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on'Taculty by Year 1971-1980 
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APPENDIX III. 11 

Number and Percent Distribution of 1972 Male Medica] Graduates Accepting Medical School Faculty Appointments- 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1972-1980 
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APPENDIX III. 12 

Number and Percent Distribution of 1972 Female. Medical Graduates Accepting 
Tern ; nating FacultW Appointments; and Balance Remaining on Fa 



6 

Medical 
culty by 



School Faculty Appointments; 
Year 1972-1980 . 



- - - 


Prior to Year 
of M.Q. 





1972 ' 

0 


... . ( 




1973 
1 


• 




1974 

2 






1975 






1976 




1977 


— rv 

1978 


Years since 
Graduation 










3 






4 


5 


6 




Number 


! Percent 
| of Class 


Percent of Total 
Appointments 


■ 

(L 
x~i 

3 


QJ.~ 
UU 

s- 

QJ **- 
O- O 


I Percent of Total 
[Appointments 


| Number 


! Percent 
iof Class 


! Percent of Total 
l Appointments , 


Number 


| Percent i 
of Class ] 


Percent of Tota> 
! Appointments I 


1 Number 

• 


Percent 
of Class 


.percent of Total 
Appointments 


Number 


Percent * 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Tojal 
Appointments 


Number 


Percent 1 
of Class j 


Percent of Total 
Appointments 


Firs*t 










* 









































Appointments 


> 1 


0.1 


0.6 


0 






1 


0.1 


0.6 


4 


0.5 


2.3 


36 


4.2 


20.8 


51 


5.9 


• 29.5 


43 


5.0 


24.9 


19 


2.2 


11.0 


Cumulative 


















































Appointment n 


1 


0.1 


0.6 


1 


0. 1 


0.6 


t 2 


0.2 


1.2 


6 


0.7 


3.5 


42 


4.9 


24. 3 


93 


10.8 


53,8 


136 


25.5 


78.6 


155 


18.0 


89.6 


Final 








• 










































Deactivations 


0 






0 






0 






1 


0.1 


0.6 


1 


0.1 


r 


8 


0.9 


4.6 


10 


1.2 


5J3 


10 


1.2 


5.8 


Cumulative 


















































Deactivationc 


0 






0 






0 






1 


0.1 


0.6 


2 




1.2 


10 


1.2 


5.8 


20 


. 2.3 


11.6 


30 


3.5 


% 17.3 


Balance 


1 


0.1 


0.6 


1 


0.1 


0.6 


2 


0.2 


1.2 


5 


0.6 


2.9 


40 


4.7 


23/1 


83 


9.7 


48.0 


116 


13.5 


67.1 


125 


14.5 


72.3 



Years since 
Graduation 



First 

Appointments 

CiuTulative 
Appovntnentn 

Final 

Deactivations 

■ i'mnlaii:\ i 

iBalance 



1979 



QJ r— 



13 

255 



1.5 

19.5 



I — to 

U- C 
O QJ 

«B 

c c 
ci •-- 
o o 

5- Ol 
QJ CL 



10. 1.2i 



40 4. 7| 

I 

128 14. 9^ 



7.5 
97.1 

5.8 
23. J 
74.0 




1980* 



4 

172 
6 

126 



QJ r— 



C C 
QJ — 
U O 
5- CL 
O) CL 

Q- <C 



0.5 2.3 
20.0 99.4 



0.7 
5.3 



3.5 
25.5 



14.7 72.8 



Year Unknown 



1 

173 

0 

46 
127 



0.1 

20.1 
* - 

5.3 
14.8 



<4~ C 

O QJ 

c c 

QJ -r- 

u o 

i- Ol 

OJ CL 



0.6 

25.5 
73.4 



226 



APPENDIX III. 13 

\ 

Number and Percent Distribution of 1973 Male Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Facu.ty Appointments; and Balance Remaining on Faculty by Year 1973-1980 
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APPENDIX III. 14 



Number and Percent Distribution of 1973 Female Medical Graduates Accepting Medical School Facul ty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1973-1980 
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Appointments 


Number 


Percent 
of Class 


Percent of .Total 
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0.4 


2.9 
2.9 


7 

11 


0.8 
1.2 


5.0 
7.9 


8 
19 


0.9 

2.1 


5.8 
13.7 


Balance 


1 


0.1 


0.7 


3 


0.3 


2.2 


V 


0.6 


4.3 


8 


0.9 


5.8 


34 


3.7 


24.5 


68 


7.4 


48.9 


97 


10.5 


69.8 


112 


12.1 


eo.6 





1980* 


Year Unknown 


Years since 
Graduation 


7 






Number 


Percent 
Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percentof Jotal 
Appointments 


First 

Appointments 

Cumulative 
Appointments 


7 

138 


0.8 
14.9 


5.0 
99.3 


1 

139 


0.1 
15.0 


0.7 
100.0 


Fi nal 

Deactivations 

Cumulative 
Deactivations 


11 

30 


1.2 
3.2 


7.9 

21.6 


0 

30 


3.2 


\ 

21.6 


Balance 

\ . . J 


108 


11.7 


77.7 


109 


11.8 

. 1 


78.4 



230 



229 
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■ - • APPENDIX 111.15 

Number and Percent Distribution of 1974 Male Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1974-1980 
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APPENDIX III. 16 



Number and Percent Distribution of 1974 Female Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments;- and Bajance Remaining on Faculty by Year 1974-1980 
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APPENDIX III. 17 

Number and Percent Distribution of 1971 Black Medical Graduates Accepting Medical School Faculty Appointments; 

Terminating Faculty Appointments; and Balance .Remaining on Faculty by Year 1971- 1 980 f 
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APPENDIX III. 18 



Years. since 
Graduation 



Number and Percent Distribution of 1971 Asian Medical Graduates' Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance. Remaining on Faculty by Year 1^71-1980 
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APPENDIX 111.19 



Number and Percent Distribution of 1971 Caucasian Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1971-1980 
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APPENDIX I I I. 20 



Number and Percent Distribution of '972 Black Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1972-1980 
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Number and Percent Distribution of 1972 Asian Medical. Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1 972-1980 
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Number and Percent Distribution of 1972 Caucasian Medical Graduates Accepting :Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1972-1980 
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APPENDIX III. 23 



* Number and Percent Distribution of 1973 Black Medical Graduates Accepting Medical School Faculty Appointments; 

Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1973-1980 
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Number and Percent Distribution of 1973 Asian Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1973-1980 
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Number and Percent Distribution of 1973 Caucasian Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1973-1980 
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Number and Percent Distribution of 1974 Black Medical Graduates Accepting Medical School Faculty Appointments; 
N Terminating Faculty Appointments; and Balance Remaining on Faculty by Year 1974-1980 
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Number and Percent Distribution of 1974 Asian Medical Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments; and Balance Remaining on Faculty by Year. 1974-1980 





Prior to Year 
of M.D. 




1974 
0 




1975 
1 




1976 
2 




1977 


1978" 


• ,979 




1980* 


1 


Years since 
Graduation * 












3 ' 


4 


5 


6 * 




Number 


Percent 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


j Number 


Percent 
of Class 


! Percent of Total 
| Appointments 


Number 


Percent 1 
of Class | 


Percent of Total 
Appointments 


Number 


Percent ' 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class, 


Percent of Total ^ 
Appointments | 


Number 


Percent 
of Class 


Percent of Total 
Appointments 


S 
z 


Percent 
of Class 


Percent of Total 
Appointments 


Firct 
r i r 5 u 


















































Appointments 


2 


1.1 


10.0 


1 


0.5 


5.0 


0 






3 


1.7 


.15.0 


4 


2.2 


20.0 


5 


2.8 


25.0 


3 


1.7 


15.0 


2 


1.1 


10.0 


Cumulative 








































Appointments 


2 


I.J 


10.0 


3 


1.7 


15.0 


3 


1.7 


ICQ 


c 


3.3 


30.0 


10 


S.6 


50.0 


IS 


■ 8.~3 


75. 0 


18 


io.o 


90.0 


20 


li.i 


100.0 


Fina I 


















































Deactivations 


0 






0 






0 






0 






2 


1.1 


10.0 


1 


0.5 


5.0 


1 


9.5 


5.0 


3 


1.7 


15.0 


Cumulative 


































Deactivations 


0 






0 






0 






0 






2 


1.1 


10.0 


3 


1.7 


15.0 


4 


2.2 


20.0 


7 


3.0 


35.0 


Balance 


2 


1.1 


10.0 


3 


1.7 


15.0 


3 


1.7 


15.0 


6 


3.3 


30.0 


8 


4.4 


40.0 


12 


6.7 


60.0 


14 


7.8 


70.0 


13 


7.2 


65.0 



5ERLC 



Years since 
Graduation 



First 

Appointments 

Cumulative 
Appointments 

Final 

Deactivations 

Cumulative 
Deaetivatinnr. 



Year Unknown 



0 

20 



k D " v ance r 



U.l 



3.9 



O QJ 



100.0 



35.0 



13' 7.2: 65.0 



APPfcNDU III. 28 

Number and Percent Distribution of 1974 Caucasian Medicai Graduates Accepting Medical School Faculty Appointments; 
Terminating Faculty Appointments;. and Balance Remaining on Faculty by Year 1974-1980 
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Percent of Total 
Appointments 


Number ! 


Percent 
of Class 


Percent of Totr.l 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments ; 


Number 


Percent ' 
of Class 


Percent of Total 
Appointments 


Number 


Percent 
of Class 


Percent of Total 
Appointments 




First 

Appointments 

Cumulative 
A ppoin tmcnts 


11 

11 


o.n 

0.11 


1.28 
2.25 


6 

17 


0.06 
0.16 


0.70 
1.98 


11 

28 


0.27 


3.26 


17 

45 


0.16 
0.43 


1.98 
5. 24 


154 
199 


1.49 
1.92 


17.93 
23.17 


226 

425 


2.18 
4.10 


26.31 
49.48 


271 . 
696 


2.61 
6.71 


31.55 
31.02 


148 

844 


1.43 
8.14 


17.23 

98125 




Final 

Deactivations 

Cumulative 
Deactivations 


0 
0 






i 

1 


0.01 

0.01 


0.12 
0.12 


0 

1 


0. 01 


0.12 


4 

5 


0.04 
0.05 


0.47 

0.58 


12 
17 


0.12 
0.16 


1.40 
1.98 


32 
49 


0.31 
0.47 


3.73 
5.70 


68 

117 


0.66 
1.13 


7.92 
13.62 


52 
169 


0.50 
1.63 


. 6.05 
19.67 




Balance 


il 


o.n 


1.28 


16 


0.15 


1.86 


27 


0.26 


3.14 


40 


0.39 


4.66 


182 


1.76 


21.19 


376 


3.63 


43.77 


579 


5.58 


67.40 


675 


6.51 


78.58 
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Years since 
Graduation 



First 

Appointments 

Cumulative 
Appointments 

Final 

Deactivations 

Cumulative ~ ' 
Deactivt Hons 

B^Tarice 



Year Unknown 



15 

859 



0.14 

8.281 



169\ 1.6% 19.61 
690 j 1^65 80133 



1.75| 

'00.0 
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A. Background and Objectives of Study 

The National Institutes of Health- (NIH) have for many years provided 

research training to physicians and others by three principal mechanisms: 

a program of extramural postdoctoral • (post-MD in the case of physicians) 
fellowship training at biomedical . institutions across the Nation. 
This program has funded trainees either directly from NIH (individual 
fellowships) or through grants to institutions (institutional training 
grants). 

- two programs of intramural postdoctoral (post-MD) research training: 

- The research associate program which features one or more years 
of basic or clinical laboratory ^research at NIH. 

- the clinical associate program which consists of one year on : 
the clinical research service of the NIH Clinical Center, and 
one or more years in a clinical research laboratory at NIH. 

Beginning about 1964 the NIH has also supported a program leading to con- 
concurrent MD and PhD degrees. In 1980 this extramural Medical Scientist Training 
Program (MSTP) cf the National Institute of General Medical Sciences (NIGMS) 
supported about 650 trainees in 25 research-intensive medical school s .across the 
country. .Due to the increase in the size of the MST Program and the decline 
in the. number . of_.physi.c-i ans seeki hg "exTramu ra 1 program fellowships, the MSTP 
supported one out of every four MD research trainees in 1980. At the same time 
about 200 research and clinical associate trainees were supported intramural ly 
at NIH and about 1 ,600 postdoctoral fellows were supported. extramural ly. The 
MD- PhD program averages six years in length and includes undergraduate medical 
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education whereas the postdoctoral fellowships and intramural associate programs 
average just over two years in length and take place sometime after receipt of t 
MD degree. 

Given the decline since 1974 in numbers of physicians receiving research 
training; the continuing need for physician scientists, and the limitation of 
funds available to NIH to support research training, it seems highly appropriate 
and very timely to compare the efficiency and efficacy of the principal routes 
for MD research training ^ 

» 

V 

The objective of this chapter, therefore, is to compare the MSTP, the NIH 
intramural clinical and research associate programs and the NIH extramural 
postdoctoral research fellowship program with respect to the percent of trainees 
who remain in research, their research productivity as measured by publ ications, 
their rate of advance in academic or research positions and their success in 
obtaining NIH research grant support. x ~ A 

\ 

B. Method of Study 

The names of all graduates from the MST. Program betp^en 1968 and 1973 
were obtained; these served as the index group for this study. Exhibit IV. 1 
shows the schools in which these 53 persons trained and the number graduating e 
in each yfar. Lists were also obtained from the NIH of all physicians trained 
as NIH intramural research and clinical associates and as extramural research 
fellows. These lists were compared with-AAMC records of entering medical 

students. ' For, each of the MST students, a comparable student subsequent j v 

trained in One of the other three programs was found at each medical school. 
The comparison student was of the same age and sex. He entered the same (or a 
comparable) medical school with comparable undergraduaie education, and with 
comparable Medical College Admission Test (MCAT) scores, taken at about the sa;ne 
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BASIS OF TRAINING PROGRAM COMPARISONS: 
FIFTY-THREE MEDICAL SCIENTIST TRAINING PROGRAM GRADUATES, 1968-1973 



NUMBER OF GRADUATES 



1968 


196^ 


1970 


1971 


1972 


New York University 1 


2 


2 ' 


3 4 


9 


> 

Einstein Medical College 






2 


12 


Duke Ijniversity * 








4 


University of Wisconsin 








1 


University of Pennsylvania 








2 


\in ^ru'.\\ v - Washington (Seattle) 










TOTAL 1 


2 


2. 


.5 


28 
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time 2* years). Comparable medical schools were selected on the basis of 
similar ownership, region, research intensity and student body composition. 

Trainees have, continued to graduate since 1973 in ever increasing 
numbers. However, our comparison is limited to those graduating prior C 
to 1974 in order tc; provide an adequate period of time (seven years) for 
grvjoates to' complete residency training and to establish their careers. 

T,;^re i« some inescapable overlap in the training experiences of physicians 

CI 

in the i[:u: selected groups. ^ few MSTP graduates subsequently became NIH 
research or clinical associates. A few NIH intramural associates at some time 
a^o received extramural training. In all such cases, physicians were classified 
by tneir earliest research training experience. 

All of the 53 earliest MSTP graduates were male. Therefore^ only male 
trainees from the other three programs were selected for purposes of this 
comparative analysis. 

The career records of the 212 physicians in the four groups were sought 

in several ways. The AAMC 'Faculty Roster -System contained career histories of 73 

\ ■ 

who are active or former members of U.S. medical school faculties. The most. 



recent American Medical Directory (1979) , Directory of Medical Specj^lists (1979-80), 
NIH Directory, some research institute staff directories, and city telephone 

dixectories.-Xfor-.las.tJcnown-addresses) were^a-Tso^-heeked-to- Toeate--as many of the 

physicians as possible. Letters were sent requesting a Curriculum Vitae (C.V.) and 
a brief questionnaire was enclosed requesting data about research training and 
current academic and ,non-academic activity (Appendix IV. 1)* Questionnaires were 

returned by 77 physicians. An attempt was made to verify by telephone the activities 
of those physicians for whom current data were not available. 
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The publication records of all 212 physicians were derived by using the 
MEDLARS computer system of the National Library of Medicine. We collected 
references to more than 8,000 articles published since 1967 by authors with the 
same last name and first initial (or initials) as the 212 research trainees in 
the study cohort. Each reference was verified to be authored by a member of the 
cohort, or discarded, by a systematic analysis of dates, titles, co-authors and 
occasional checks, against the actual publication in the library or against C.V.'s 
received. As a result, 2,792 articles were attributed to the physician study 
cohort. 

i 

The records of all research grant applications to NIH and ADAMHA submitted 

by the 212 pl^sicians were obtained by matching names and birthdates against the 

NAS/NRC Composite Grant Applicant File. AAMC staff screened these matches for 

ambiguities' and deleted applications for traineeships, non-competing renewals 

and changes-of-institution. One hundred fo^ty-one applications were retained 

for comparison among the four groups of physicians. Normalized priority scores 

* 

were calculated frotn raw priorities by a method reported elsewhere. Also, a 
grant "success 11 score was calculated using the normalized priority score and 
assigning a value of 500. if the application was disapproved. 

C. Career Comparisons of MP Research Trainees 

1. Research and Faculty Status of Trainees , Exhibit IV. 2 presents the 
number and percentage of graduates from each of the four training programs who 
are currently involved in research, mediccfl teaching (exclusive of research), 



See Sherman, C.R. and Morgan, T.E. Education Patterns and Research Grant 
f Success of Medical School Faculty . Washington, D.C. : AAMC, January, 1979. 
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EXHIBIT tV. 2 



RESEARCH AND FACULTY STATUS OF 
PROGRAM GRADUATES 



TRAINING PROGRAMS 



CURRENTLY INVOLVED 
IN RESEARCH 

(as faculty in 
a medical school , 
at a research 
insti tution, e.g. , 
NIH,' or published 
research articles 
in 1980) 

OTHER MEDICAL SCHOOL 
FACULTY ACTIVITY 



NIGMS 
Medical a 
Scientist 



39 



(74%) 



8 



(15%) 



(e.g. , cl inical dept. 
appointment, or 
research not specified 
as current activity) 

PRACTICE 



(i.e., known to be in (6%) 
practice, exclusive of 
research and teaching) 



NO INFORMATION 

(non-respondent 
and current activity 
not discernable from 
available data) 



(6%) 



NIH Intramural 
Research b Clinical b 
Associate Associate 



31 

(58%) 



9 

(17%) 
2 

t«) 

11 

(21%) 



31 

(58%) 



(10%) 
6 

(11%) 

11 

(21%) 



NIH 
Extramural 
Postdoctoral b 
Fellowship 



25 

(47%) 



8 

(15%) 
7 

(13%) 

13 

(25%) 



ALL GRADUATES 53 . 53 53 53 

(100%) C (100%) (100%) -(100%) 

"-Graduates in Research 96% 95% 86% 83% 

or Teaching as Percent 
of Graduates With Known 
Current Career Status 

? Graduates through 1973. 

Comparison group matched with MSTP graduates. 
c Sums may differ si ightfly from 100% rounding. 
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practi ce (excl usi ve- of-resea-rc-h- an4-teachiogj and whose current career status 

is unknown. In interpreting these data, it should be noted that the percentage 
of physicians whose current status is unknown varies from a low of six percent 
of the MSTP graduates to 25 percent of the extramural trainees. Thus the 
reported percentages in the upper rows of the exhibit present a conservative 
view of the total picture of current research pursuits by the former research 
trainees. It must be acknowledged, however, that those physicians whom we were 
unable to locate may be more likely to be in practice than in research. However, ' 
during telephone follow-up of non-respondents the percentage on faculty were equal 
to that in full-time practice. Jince the rates of "unknown current activity" 
varies among the four groups, the bottom row of the exhibit permits a comparison 
of the percentage of graduates from each program who currently are known to be 
in research or teaching. 

The MST Program has the highest proportion of graduates (74 percent) who 
°could be confirmed as currently involved in -research and the largest percentage 
(74 percent+15 percent+89 percent) Confirmed to be in research and/or other 
academic activities. 

After adjusting the 'data for unknown current activity, the MST and NIH 
research associates programs share the highest percentages of graduates in 
research and teaching, 94 percent and 95 percent, respectively. The percentages 
for NIH clinical associates (86 percent) and extramural trainees (83 percent) 
•are also high. • 

. 2. Faculty Rank . Exhibit IV. 3 presents the number end percentage of graduates 
from each program for whom current faculty rank has been ascertained. The mean 
number of years that elapsed between medical school entry or graduation and first 
appointment is also shown. Compared to other cohorts of medical school entrants, 
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FACULTY RANK OF PROGRAM GRADUATES 
TRAINING PROGR AMS 



NIGMS 
Medical 
Scientist* 



NIH Intramural 
Research b Clinical b 
Associate Associate 



NIH i. 
Extramural* 
Postdoctoral b 
Fellowship 



INSTRUCTOR OR 
RESEARCH ASSOCIATE 



(17%) 



4 

(•22%) 



6 

(23%) 



7 , 

(23%) 



ASSISTANT 
PROFESSOR 



12 
(41%) 



11 

(61%) 



19 

(73%) 



18 

(60%) 



ASSOCIATE 
PROFESSOR 



11 

(38%) 



3 

(17%) 



1 

(4%) 



5 

(17%) 



FULL 

PROFESSOR 



TOTAL GRADUATES WITH 
KNOWN FACULTY RANK 



1 

■ (4%) 

29 
(100%) 



7 0 
(-0%) 



18 
(100%) 



0 

(0%) 



(100%) 



" 0 
(0%) 

30 
(100%) 



Average E'i^psed Time 

to First Faculty Appointment 

from Medical school - 



Matriculation (years) 9.7 
Graduation 3.7 



10.2 
6.2 



10.7 
6.7 



9.6 
5.6 
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MSTP graduates join faculties. after about the same total time interval. However, 
these MSTP graduates advanced to the higher academic ranks sooner than did 
..graduates of other programs. Forty-two percent of the MSTP group achieved the 
rank of associate professor or full professor by 1981, compered with 17 percent 
of the research associate group, 4 percent of the clinical associate group and 
17 percent of the extramural trainee group. 

3. Research Grant Applications . The numbers of grant applicants and 
applications to NIH and ADAMHA from each- of the four groups of training program 
graduates are presented in Exhibit IV. 4. Also presented are the number of approved 
applications, approval rate, and the mean and standard deviation of raw and 
normalized priority scores and of "success" scores. These statistics are presented 
both for new applications and for "all"' (new and competing renewal) applications. 

Of the four research training programs the MST Program has the largest 
number of graduates (19) who participate in the competition for NIH research 
supoort, andjhey account for the largest number of grant applications (53). 
All four programs have admirable indicators of successful grant competition. 
No one group of graduate:;, however, shows a consistently superior record of 
grant success over the other groups. 

The MST, clinical -ssociate and extramural program participants share high 
approval rates of both nt- (79 percent to 85 percent) and all (79 percent to 81 
percent) grant applications. (The approval -ate of all research grant applications 
to NIH during these years war about 70 percent.*) The approval rates for former 
research associates is lowest (',?. percent of new, 54 percent of all applications), 
but they are based on the\mallest numbers of applications of all four groups. - 



For comparble statistics for a sample of medical school faculty 
see, Sherman and Morgan (1979), cited above. 
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EXHIBIT IV. 4 



IIH GRANT SUCCESS RATES FOR SELECTED GRADUATES 
OF. FOUR NIH RESEARCH TRAINING PROGRAMS 

TRAINING PROGRAMS 



NIGMS 
Medical 
Scientist 3 



NIH Intramural 
Research . Clinical . 
Associate Associate 



NIH 
Extramural 
Postdoctoral. 
Fellowship 



Number of Graduates 


53 


53 


53 - 


53 ' 


Number of Grant 
Appl icants 


19 


11 


14 


15 


New Applications: 




-- 






Number 


42 


23 


23 


26 


Approved 


33 


12 


19 


22 


Approval Rate 


(79%) 


(52%) 


(83%) 


(85%) 


Raw Priority Score 


216^94 C 


204^106 


216^82 


226-85 


Normalized Priority 
Score 


221^87 


204^86 


216^54 


232^71 


"Success" Score d 


281^139 


345-163 


274^1x: 


273^118 


All Applications: 










Number 


53 


25 


32 


30 


Approved 


42 


14 


26 


24 


Approval Rate. 


(79%) 


(54%) 


(81%) 


(80%) 


Raw Priority Score 


217^93 


207^100 


224^82 


219^85 


Normalized Priority 
Score 


~ 223^86 


216^87 


233^60; 


224^73 


"Success" Score d 


284^136 


347-158 


283^119 





b Graduates through 1973. ~ 

c Comparison group matched with MSTP graduates. 

d Mpan score olus or minus one standard deviation. 

"Success" score is equal to normalized score for approved applications, 

and is equal to 500 tor disapproved applications. 
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.Priority scores ar* scaled such that low scores are "better" than high scores. 
The range of possible scores is from 100 to 500. Normalized scores have a mean 
of 250. All four sets of applications, both for "new" and ''all" applications, 
have mean normalized scores, .somewhat below 250, i'.e. better than the .average 
for all applicants. The best (lowest) priority scores, both raw and 

normalized, were for applications from lx..n-r NIH research associates. (This 
group, however, also had the lowest approval rates). Due to variability within 
groups of applications and to small numbers of applications, differences among 
the averace scores are generally not statistically significant. 

Overall "success" scores were highly favorable for MST, clinical associate 
and extramural program graduates. (The average "success" score for all applications 
to NIK. assuming a 70 percent approval rate, would be 325).'- "All" and "new" - 
applications from research associate program graduates had the highest (least 
favorable) average "success" scores. 

4. Published Articles . There are marked differences among the four groups 

of physicians in the quantity and scientific depth of the articles they publish. 

Exhibit IV. 5 presents the number of authors in each group of 53 physicians and 

the number of references' found in the MEDLARS bibliographic system of the National 

Library of Medicine to articles that were verified to have been written by the 

selected, graduates of the four research training programs. The 2,792 articles < v 

are also classified by the research "level 11 of the journals in which they were 
* 

published. 

Of the four groups, graduates of the MST Program ^re the most prolific 
authors ( 995 articles)'. The matched comparison groups of former extramural 



*'For a full description of research "level" and its derivation, see Nann, F. 
Evaluative Bibl iometr-ics . Cherry Hill, N.J.: Computer Horizons, Inc., 1976 
(NTIS: RPB 252339/AS) 
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trainees produced the fewest articles '408). Matched research associates 
published 716 articles and clinical associates published 673 articles. 

All groups publ ished' articles in journals of all scientific "levels", but 
their distribut ,ons among the r our categories differ substantially. MSTP 
graduates and matched research associates published predominately in journals 
characterized by high degrees of scientific rigor, e.g., Journal of Biologica l •■ 
Chemistry and American Journal of Physiolo*. . The modal journal category of 
articles by clinial associates and extramural -ainees is "level 2"; journals in 
this category, such as the New England Journal of Medicine , usually contain a 
mix of reports on clinical investigation and clinical observation. Of the four 
groups of trainees, former clinical associates and extramural trainees publish 
most frequently (16% and 17%, respectively), in journals emphasizing clinical 
observation, e.g., the Journal of the American Medical Association . 

The 2,792 articles tallied in Exhibit IV. 5 do not represent the entire 
published output of the physicians compared in this analysis. Books and 
chapters in edited volumes will have been overlooked. It is not likely that this 
will introduce a strong bias in the group comparisons. Nevertheless, since 82 of 
the physicians have also supplied C.V's with lists of publications, there is now 
an opportunity, given more time than is now available, to examine the MEDLARS 
metrtid for possible sources of bias by comparing its results with articles, books, 
chapters and other publications listed on the C.V.'?. 

D. Discussion. In the above section statistical comparisons were made of 
four groups of physicians who received research training via four different NIH- 
supported programs. The physicians were carefully matched, using the MSTP 
p.aduate ; as- a reference group, for having entered medical school at the same 
time, having comparable levels of ability (MCAT scores), and having attended the 
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EXHIBIT IV. 5 

PUBLISHED ARTICLES BY GRADUATES 
OF FOUR NIH RESEARCH TRAINING PROGRAMS 

TRAINING PROGRAMS 



NIGMS 
Medical 



NIH Intramural 



Research 



Scientist Associate 



Clinical j. 
Associate 



NIH 
Extramural 
Postdoctoral 
Fellowship 



NUMBER OF AUTHORS 

(among 53 graduates 50 

in each group) 

MEDLARS references 
to articles published 
in journals at: 

LEVEL 4 519 
(e.g., Amer. Journal (52%) 
Physiology) 

LEVEL 3 258 
(e.g. , Journal of (26%) 
Clinical invest.) 

LEVEL 2 90 
(e.g., N.E.J.-M.) (9%) 

LEVEL 1 27 
(e.g., J. A.M. A.) (3%) 

LEVEL NOT ASSIGNED 101 
(e.g. , new or (10%) 
obscure journals) 



46 



51 



45 



ALL REFERENCES 



995 
(100%) 



296 
(41%) 



147 

(21%) 



136 
(19%) 

52 

(7%) 

84 

(12%) 



716 

V 

(100%) 



84 

(13%) 



170 

(25%) 



218 

(32%) 

108 
(16%) 

93 
(14%) 



673 
(100%) 



31 
(8%) 



64 

(16%) 



169 

(42%) 

69 

(17%) 
70 

(17%) 



408 
(100%) 



? Graduates through V973. 

Comparison group" matched with MSTP graduates. 
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same or a comparable undergraduate medical school." The MSTP group included all 
of the first 53 successful graduates of this very selective program. Because of 
of the matching criteria, however, the three comparison groups may not be entirely 
comparable tp all the graduates of each training program. 

Given comparable research trainees, all four programs were highly successful 
in producing physician scientists. Exhibit IV. 2 underscores this finding; it also 
shows that the NIGMS Medical Scientist Training Program was the most' successful . 
Also, by 1981 a significantly larger proportion of MSTP graduates had achieved 
tenured ranks than those -who completed other training programs .(.Exhibit IV. 3). 
This finding may be due, at least in part, to an advantage conferred by the 
rigorous research experience required to earn the PhD degree in excellent training 
programs. 

The research grant application statistics (approval rates and priority scores, 
Exhibit IV. 4-) show again that all four groups are successful comoe-titors for research 
support. No one group is superior t^o the other three on all criteria of grant 
success..' The NIH research associates ^appear to have the best priority scopes. .but 
they also have the lowest approval rate for research proposals. 

The different publications by the four groups of physician scientists (Exhibit 
IV. 5) show clearly that the four -programs have different products. -Graduates from * 
the MSTP. and matched NIH research associates conduct much basic as well as clinical 

r - 0 

o 

research. Research by matched NIH clinical associates and matched extramural 
trainees includes a relatively higher proportion of clinical observations and % k 
clinical investigations. The MSTP graduates are the mo,st prolific authors of 
.publ ished research. . NIH extramural trainees make notably fewer contributions to * 

the medical and scientific literature. 

\ . 9 . * • ' 

* 
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It should be remembered that during the period of training encompassed by 
this study (1963 to 1975) some factors that affected career choice were different 
from those in subsequent years and that this difference may a. c fect .the general iz- 
ability of the^e data to the present or future. One factor, the medical military 
draft and *the acceptability of service in NIH associate programs as an alternative 
to active military duty, probably increased the number of highly qualified 
candidates for these positions. In those years, the NIH associate programs could 
be more highly selective than they are now. The MSTP, on the other hand, continues 
to be highly selective and chooses participants earlier in their medical career, 
usually u v :on admission to medical school. Another factor of possible influence 
on career choice is the absence of research service "payback" for extramural 
trainees prior to 19175.- The effect of "payback" on career planning- by today's 
medical school graduates is shown in Chapter V. to be minimal- Even without the 
"payback" incentive, extramural trainees may be seen (Exhibit IV. 2) to continue 
their teaching and research involvement a.t a substantial rate (83% of trainees 
whose current activity is known, 62% of all trainees). 

This last fact is in such striking contrast to "current wisdom" about the 
career activities of extramural h postdoctoral trainees that it deserves 
corroboration. It has been widely believed, on the basis of anecdotal data, 
.that the majority" .of such trainees entered practice rather than academic careers 
in research and teaching. (Indeed, this belief was a major factor in the 1974 
addition of the "payback' 1 requirement to the Congressional authority for research 
training). We have verified the fact that a .high percentage of those who received 
NIH postdoctoral research fellowship support did serve, and continue to serve, iji 
research and" teaching positions on U.S. medical school faculties. This verifi- 
cation was accomplished by the simple, direct matching of *We names of all recipients 

• 273 •". 
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V 

of NIH resed' ■ training support 1 (through 1975-76) with those listed on the 
AAMC Faculty vr- Vr file (Exhibit IV. 6). Of the 26,307 MDs who received 
NIH extramural pos: ... ;^ral support, 13,52? or 51% were on the Facul ty Roster 
in 1980.* This figure . rees very well with the 47% found (Exhibit I.V.2, 
row 1, column 4) .in ,.. 1 la-^son sample of this study. Faculty activity 
verified by mail ' M< t ..le^'.o^ survey in the comparison sample as 62% of 
t vil sample or Q?.A of respondents; similar results can be expected for : 
t**'; ?y,tal population. With the sample data thus verified, one can confidently 
■isse^-. that NIH extramural research fellowship support ov^r several decades 
has proc\iced researchers and teachers in 62 percer t to 83 percent of all those . 
who ever received such support,** 



This match include/ trainees .whose support began prior "to 1974 and 
fellows whose sufor *; began prior to 1975 matched with-MDs having . 
either active or in^ocive appointments as indicated on the Faculty* 
Roster in January 1980. 

-v« - 
Comparison of NIGMS MSTP data in Exhibits IV. 2 and IV. 6 is not valid 
since most of this predoctoral program's graduates between 1973 and 
w 1975 were still in postdoctoral training status at h the time of the 
•match shown in Exhibit IV. 6. 
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EXHIBIT IV. 6 



OVERLAP OF AAMC FACULTY ROSTER WITH ROSTER 
OF ALL GRADUATES OF FOUR NIH RESEARCH 
TRAINING PROGRAMS 



HAINING PROGRAMS 



NIGMS 

Meclical 

Scientist 0 



NIH Intramural 
Research . 
Associate 



CI inical 

Associate 



b 



NIH 
Extramural, 
Fellowship 



(bredoctoral ) (postdoctoral) (postdoctoral) (postdoctoral) 



Number of Physicians 126 
Train ad 

Number of Physicians 38 
on Faculty Roster 

Percent of Trainc- s 30% 
or. Faculty Roster 



743 

393 
53% 



1 ,591 



804 



« 26,307 



13,527 



51% 



51% 



? Graduates through 1975, see text far explanation and caveat, 
b 



Trainees through 1976. 
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Appendix IV ,1 




association off american 
rnedioal eolleges 



January 22, 1981 



Dear Colleague: 

The Association of American Medical Colleges (AAMC) is engaged in a study of . 
several routes by which.physicians obtain research training to prepare them to 
provide exemplary patient care, conduct clinical and basic research, and serve 
as faculty members in American medical schools. The study is focused on the 
NIH Clinical Associate Program (intramural), the NIH Research Associate Program 
(intramural), the NIH Medical Scientist Training Program (extramural) and all 
other extramural, post-MD, research,. fellowship programs supported by NIH. 

As a result of a careful selection and matching process, you are one of 216 
physicians chosen who had one or more of the training experiences we are - 
studying. Because of the small, carefully balanced sample of program partici- 
pants, it is imperative that we achieve a high rate of cooperation. I urge ■ 
you to assist in this worthwile endeavor simply by 1) providing us with your 
Curriculum Vitae (C.V.) that accurately and completely reflects your medical 
career,, and 2) completing the enclosed one-page form. 

We expect that some of you are not now pursuing research careers. If this is 
the rase we are interested in knowing whether your research experiences benefited 
you,* medi :al practice and whether your practice is occasionally related in any 
wav to res-arch projects. Also, we would like to know about all research 
trailing >^u received and, if possible, - the sources of support for each research 
experience. If you have. pursued an academic medical career, we would like to 
know the institutions and dates of your successive appointments. We would also 
like a listing o^ your publications. No doubt, most of this information is 
contained in your C.V.;' but if it is not, please complete the applicable portions 
of the attached' form. » * • 

The data you provide will be treated confidentially by the AAMC. Only aggregate 
statistics that do not identify you will be pubiicly reported. The results will 
be used in turn by the AAMC, the National Academy of Sciences and the National 
Institutes c?f Health to help in the development of clinical research manpower 
training policies and programs. 

I hope th'at you- will be willing to participate in this important study. A. 
pre-addressed, pre-paid envelope is enclosed vFpr your>C.V. and other responses. 
If you have any questions about this survey please/telephone Dr. Charles . Sherman 
(202-828-0429) or Dr. Thomas Morgan (202-828-0480)' col lect . 
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: Appendix IV.l (Cont'd) 

PLEASE COMPLETE ANY ITEMS THAT ARE NOT 
COVERED COMPLETELY ON YOUR C.V. 



RESEARCH TRAINING- List post-MD research fellowships and training experiences. 

Dates 



Type of 
experience 



Source of 
Institution support 



(e.g., research "fellowship" "1975-76" 



"Duke" 



"NIH") 



2. 
3. 

RE SEARCH GRANTS AND SUPPORT -L.ist research grants and research contracts. 



■I tt 



Dates/ 
Duration 

1977-80" 



Institution 
"Duke" 



Source • 



"NIH") 



(e.g., "single investigator 

1. ' • 

2. ' .; 

3- 
4. . 

PUBUCAJIONS- Attach 1 i st of aJJ_ publ i cations^ research and nbn-research) 

AC ADEMIC CAREER -List all faculty positions held 

Rank /Title _ Department Date s Institution 

(e.g., "Asst. Prof." "Medicine" "1971-72" . "Duke Med. Center") 

1. . • 



4.' . 

Fiease ; comment on how you believe res'earch training and-exDerience has 
effected your medical career. „ (Use reverse if .necessary) , . 



4 
3 
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V. MP GRADUATES OF 1980 AND THEIR Pl^NS FOP RESEARCH INVOLVEMENT 

r ? 

7 

A. Background 

In December 1979, the AAMC distributed an extensive Graduation 

Questionnaire to all senior medical students. Responses were received 

/ 

from 10,215 students, 67 percent /6f all seniors who were expected to 
graduate in 1980. 

The responses to the Graduation Questionnaire were matched with 

/ . ' 

records of answers provided by each student to a Questionnaire administered 
with' the Medical Col lege Admissions Test (MCAT), the individual's MCAT 

scores, and with records from the application for admission to medical 

/ 

school . / 

The following analyses of questions related to research ambitions, 
factors that affect career plans and measurements of personal ability 
provide information that may contribute to the discussion and recom- 
mendations cf the Clinical Sciences Panel. General questions addressed 
here include: 

(Section B) Who are t-be people interested in research and how are they 

- / 

different from those who are not interested in research? 
(Section C) How many students view rpsearch-related careers *as their 

"second choice?" flow do they differ from students choosing 
research careers "first" and from those excluding research 
from both first and second choice career plans? How do 
these thr^e groups 4 differ in ability, in accumulated 
debt', and in attitudes toward "payback" and oth6r factors 
th£t "may affect choice of research involvement? 
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(Section D) Is research interest stable from application to medical ^ 
school through graduation > and, if not, are. there medical 
school experiences that might explain this change? 

(Section E) What effect does having a PhD before entering medical 
school have on research plans at graduation? How many 
' sj PhDs-turned-MD graduate annually from U.S. medical schools 
and how do their research plans differ from students 
who earn their PhD while in medical school or from students 

who do not earn PhDs? 
(Section F) What are the career plans pf students planning to seek 

research fellowships? How are perceptions of available 

research training support related to plans to seek a 

research fellowship? 

(Section G) How does the proportion of graduating medical students 

in 1980 favoring research compare with the proportions 

in 1960 and in other recent years (1978, 1979) fqt which 

comparable data are available? ' 

B. Expressions of Research Interest ' ^ 

Several questions on the AAMC Graduation Questionnaire permitted students 
to express varing degrees of interest in research-involvement "in their ensuing 
careers. "Responses to these questions indicate the current thinking of graduating 
seniors.,ancTare, for each individual , subject to change as each career evolves. 



Aggregated responses, however, are predictive of the behavior of the ^itire 
group. Section G summarizes previous data comparing medical research career 
plans and outcomes. 

In question 21, students were asked to indicate their first, second and 
third preference for alternative careers. The first four response alternatives 

indicate research interests:. : 

.v '-200- r • 



21. Please indicate your first, second and third preferp-ces for the different career ac 
tivities listed below by writing their code numbers oruhe lines below: 

first choiie: ( 1 



second choice: 
tliird choice: 



Full-time academic faculty appointment: 

(01) basic science teaching and research (e.g., anatomy, biochemistry) 
; (02) clinical science teaching and research, including patient care (e.g., internal 
medicine, surgery) 

Salaried research scientist (e.g., in pharmaceutical industry, federal agency, 
state agency): 

(03) basic medical sciences 

(04) clinical sciences 

Private c'inical practice (e.g., in a private office, paid by fee-for-sorvice): 

(05) alr/ne 

(06) in partnership with one other physician 

(07) /in a group of 3 or more physicians 
(081 undecided among 5, 6 and 7 

Salaried clinical practice, employed by: 

(09) hospital - 

(10) prepaid group clinic 

(1 1) state or federal agency (e.g., VA, Armed Forces, Public Health 
Service) 

(12) Administration - No practice (e.g., hospital administrator, state 
or federal agency administrator, association or academic executive, 
business executive). 



The numbers and percentages of people giving each possible response 
for first, second, and third choice are tabled in Appendix V.l following 
this chapter. In summary, 21.8 percent checked one of the four research 
categories as their fi rst, choice; 12.2 percent checked a research category 
as ,their second choice but no v t as first; 66..0^ percent checked only the 
clinical practice categories as first and second choices. These three groups 
of graduating seniors are compared statistical jy in this chapter of the report. 
The second group of graduates, those giving research as their second hut not 



least preference, may be of particular interest. This group may be most 
susceptable to influences targeted to increase the pool-size of future 
cl inical investigators . 



A second question, Question 19a&b, indicates students preferred degree 
of involvement in future research: 



II!. POST GRADUATE CAREER PLANS 



19a. How extensively do you expect to be involved in reseanh during yourjnedical 
career (Circle only one code number): 

(1) exclusivfily 

(2) significantly involved (several years set aside for full-time research or 25% 
or more of continuous career devoted to research pursmts) 

(3) " somewhat involved (one year or less set aside for research or less than 25% 

of continuous career) 

(4) involved in a limited way (e.g. occasional cooperation with clinical trials 
of new drugs or medical devices in my practice) 

(5) ■ not involved 

b. How extensively would you like to be involved in research during your medical 
career (Indicate one of the above code numbers): 



(Appendix V. 2. provides counts and percentages of students giving each 
response.) Very few 1980 graduates (0.3 percent) expect to be exclusively , . 
involved in research during their medical careers; they would be about 
47 of the 15,250 graduating MDs in 1980. Another 9:2. percent expect to be-. 
si g'ni f i cantly i nvpl vedj, defined as "several years' set aside for full-time 
research or 25 percent or more of continuous career devoted to research pursuits 
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Another 28 percent of 1980 graduates expect to be somewhat involved, that is, 
"one year or less set aside^for research or less than 25 percent of continuous 
career in research." Thus 37.5 percent of students expect to be involved" 

Q 

for .one or more years (the first three categories of response) during 
their medical careers. Another 45.8 percent expect limited involvement 
through clinical trials or drug testing' as part of their practices. Finally, 
15.3 percent expect no involvement*, an.d 1.4 percent did not respond to 

* • 

the question. 

There is a strong correspondence between the degrees students expect 
and desire . research involvement, but many students (16 percent of those, 
respondinq to both halves of the question) expressed a desire for a 
higher level of research involvement than they expect to be able to 
achieve. 

The -correspondence between type of research involvement (Question 
21.1, "First Choice") and expected degree of involvement (Question 19^) 
is presented in Exhibit V.l. Those expecting exclusively research 

careers are those who choose academic settings and predominantly basic 

/ 

science fields. Of the students foreseeing academic clinical science 
careers, 48 percent see themselves "somewhat involved" (less than 25- 
percent of their time) in research. 

In the above paragraphs we defined three groups of graduating seniors 
according to their first and second choices of career alternatives. For 
brevity in "the following sections presenting statistical ^comparisons and 
discussion, we will refer to the three groups as: ^ 
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. EXHIBIT- V.l 



4 



n. 



NUMBER OF 1980 GRADUATING MEDICAL STUDENTS INDICATING 
DEGREE OF EXPECTED RESEARCH INVOLVEMENT, . 
BY "FIRST CHOICE" TYPE OF CAREER 



0 



DEGREE 
.OF 

INVOLVEMENT 
IN * 

RESEARCH* 









"FIRST CHOICE" 


CAREER TYPE 






Basic Science 

Research and/or Teaching 

Academic Non-Academic 


✓-Clinical Science 
^Research and/or Teaching 

Academic Non-Academic 


Prac; ice or 
Administration 
(8 categories 
comhirr d) All 


Exclusively 


16** 


1 


6 


1 


2 26 


Significantly 


42 


1 


741 


17 


115 * 917 
1 

1807 • 2825 


Somewhat 


17 


9 

3 


983 


15 


Limited 


5 


4 


260 


2 


4384 m 4655 


None 


1 


D 


28 


0 


1506 1535 


Total 


81 


9 


2018 


"35" 


7ST5 * ***9958 



*For definitions, see text. 

**For population estimates, multiply number of students by 1.53 
***257 cases missing one or both responses 
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I. Research Firsts 2,199 21.8% 

II. Research Seconds 1,237 12.2% 

r . HI. Non^researchers . , 6,657 66.0% 

Total of classified respondents • 10,093 100.0% 

C. Shift in Research Career Attitudes During Medical School 

y 

How stable are research interests between application to medical school 
and graduation? Are changes in attitude related to the type of school environ- 
ment? The matching of answers given before medical -school with answers given 
to the Graduation Questionnaire permits an answer to these questions. Exhibit 
V.2 tabulates responses given to the MCAT Questionnaire against responses 
given at the end of medical school. Students whose early plans included 
research but who, at graduation from medical school , chose research careers 
second (2.6 percent) or not at all (10.1 percent) may constitute a loss to 
research (sum equal 12.7 percent). Their number is approximately balanced, 
however, by pedple 'adopting a career po^une favorable to research during 
medical school (12.9 percent). The Research Seconds at graduation are pre- 
dominately (931/1179 = 79.0 percent) people who had no research plans when 
they entered" medical school. However, Research Firsts are also largely 
from the group of matriculants who had no research plans (1221/1973 = 
61 .9 percent) >. 

The influence-of medical school environment on change in attitude toward 
research may be examined usdng these data. All responding students may be 
classified -into one of four categories depending upon whether their career 
plans before and after medical school showed a shift toward research, a shift 

away from research, constant plans that include research, or constant non- 

•■t 
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EXHIBIT Vi2 



RESEARCH CAREER PREFERENCES 
BEFORE AND 'AFTER MEDICAL SCHOOL 



PRE-MEDICAL CAREER 
PLANS: 

RESEARCH * 



NON-RESEARCH 



1980 GRADUATION 
CAREER CHOICE GROUP 



I 

RESEARCH 
FIRSTS 



752 
7.9% 

1,221 
12.9% 



II 

RESEARCH 
SECONDS 



248 
2.6% 

931 
9.8% 



III 
- NON- 
RESEARCH 



957 
10.1% 

5,376 
56.7% 



ALL 



1-957 
20.6% . 

7,528 
^'79.4%. • 



Totals 



1 ,973 
20.8% 



1,179 
12.4% 



6,333 
66.8% 



9,485 
100.0%. 



** 



.Indicated "research and/or teaching,"- "icombi nation of specialty 
practice, research and/or teaching" or J'MD technologist/scientist" 
MCAT Questionnaire ' - 

Indicated "general practice," "specialty practice," "administration," 
"other" or "undecided" on MCAT Questionnaire 
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research career plans. "Further, medical schools may be classified according 

to their research activity as either "research intensive" or "other."* -The * 

numbers in each category attending research intensive medical schools and K 
• i ■ 

c 

other medical schools is presented in Exhibit V.3. 

T 

The* percentage of students attending research. intensive school^ who held 
research ambitions throughout medical training (13.5 pbrcfent) is nearly twice 
the corresponding percentage of students at other schools (7.0 percent). The 
percentage shifting- toward research is also higher at research-intensive schools 
than at other schooU (27.3 percent vs. 12. -1 percent).\ However, the percentage 

shifting away from research is also higher at research-intensive schools (14.8 

u 

percent vs. 12.4 pefcent at other schools). . But the balance is a small net shift 
toward ^research at research-intensive and a very small net shift away from 
research at other schools. , A 

D . Comparisons of Future Clinical Researchers and Non-researchers . 

In thjs section the three career-choice groups, Research Firsts, Research • 
Seconds and Non-researchers are compared an biographical characteristics, medical 
school environment, research experiences during medical school, accumulated debt, 
and relative personal importance of factors that affected their career choices. 
In Section C, above, their career plans are compared with their career plans expressed 

i • ■ . 

J' 

when applying to medical school. Irv Section F their career plans are compared 
with their^ans to'seek a ^postgraduate research ifellowsKi p. 

. .. w r ^ 

* All medicaV schools were divided into two groups based on a somewhat 

arbitrary criterion of research intehsiveness. One group included the ' , 
fifteen institutions with the highest expenditures for sponsored research 
reported on the 1975-1976 Liaisor* Committee "on Medical Education Annual ^ 
Medical School Questionnaire, Part I, Annual Report on Medical ^Schools 
Financing. The other group included all other 'U.S. medical schools. This 
is the same grouping used by'C.R. Sherman an.d T.E. Morgan in a previous 
study, "Education Patterns and Research Grant Success of Medical School 
Faculty, " Washington, D.C.: AAMC, January 1979. 1/ \ 
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SHIFT IN 
RESEARCH CAREER 
PLANS DURING 
MEDICAL SCHOOL: 



EXHIBIT V.3 



SHIFT IN RESEARCH CAREER 

ATTITUDE B.Y RESEARCH 
INTENSIVENESS OF MEDICAL 
SCHOOL ATTENDED 



TYPE OF MEDICAL SCHOOL ATTENDED 



Constant Research 
Toward Research 
Away From Research v 
Corfstant Non-research 
Total 



RESEARCH 
INT ENSIVE * 

N, 187 
% 13.5 

N 239 
% 17.3 

"N 204 
% 14.8 

N* 751 
% 54.4 

N 1381 
% 100.0 



OTHER 

565 
7.0 

982 
12.1 

• 1001 

12/4 

5556 
68.6 

8104 
100.0 



ALL 

752 
7.9 

1221 
12.9 

.1205 
12.7 

6307 
66.5 

9485" 
100.0* 



* for definition, see text. 
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1. Medical College Admissions Test (MCAT ) The fhree groups differ 

significantly in their mean MCAT scores. ThG group means are tabled in 

-A 

•Exhibit V.4. The Research First group has the highest mean and the Research 
•Second group has the second highest mean for all four tests; 

/ 

2- Parents' Education As is commonly observed, medical" students are 
likely to be the children of parents with high levels of education. Students 
with expressed research ambitions are slightly more likely than 'other students 
to come from families at the highest education levels. The' percentages of 
students having parents at each educational level are tabled in Exhibit V.5". 

3. Gender There is no statistically significant difference between the 
sexes regarding preferences for research careers.. Seventy-seven percent-of 
responding senior medical students are male, 23 percent are female. The ' • 
Research Firsts group and the Research Seconds both included 76 percent males 
and 24 percent females. The "Non-research" group was 77.7 percent males and 
22.3 percent females. 

*\ 

4. -Race Graduating medical students who are American Indians, blacks 

K 

and Mexican Americans are 'less .1 ikely than whites (16.7 percent, 1.4 percent, 
9.8 percent vs. 21.9 percent, repectively) to be interested in research careers, 
as their first choice. They are also less likely to include research as their 
second choice careers (11.9 percent, 8.3 percent, 11.1. percent vs. 12.2 percent) 
Compared with white students, however, students of Asian Pacific heritage and 
Hispanic backgrounds (other than Mexican-American) are more likely to 'express 
interest in research careers as their first choice (25.5 percent, 23.9 percent v 
21.9 percent). Th'e percentages of Asian Pacific and "other" Hispanic students 
choosing research .careers "second" are 11.1 percent and 19.2 percent. ' 
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EXHIBIT V.4 



MEAN MCAT SCORES FOR THREE GROUPS * 

OF 

GRADUATING MEDICAL STUDENTS 



CAREER CHOICE GROUP 

I II III 

RESEARCH RESEARCH MON 
FIRSTS SECONDS RESEARCH 



(df=2&' 9510) 



MCAT-Verbal 
MCAT-Quantitative 
MCAT-Gener.al 
MCAT-Science 



591 

653. * 

•a 

567 
637 



577 
637 
556 
624 , 



563 
631 
545 
615 



60.1 
55.4 
66.8 



71.7.' 



All -F-values are significant at p<.0001 
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EXHIBIT V.5- 




EDUCATION LEVELS OF PARENTS OF 

THREE GROUPS OF GRADUATING 
MEDIQAL STUDENTS (Percentages) 



RESEARCH 
FIRSTS 



CAREER CHOICE GROUP 

II III 

RESEARCH NON 

SECONDS RESEARCH 



ALL 



FATHERS' 
EDUCATION 



8th Grade 
Some H.S. 
H.S. Grad. 
Tech/Bus. 
Some College 
College Grad." 
Graduate/Prof. 
Other , 
TOTAL 



4.3 
4.0 

; 13.4 

3.6 
12.8 
19.2 
42.3 
.3 

TooTo 



(Numbers of Students) (1971) 



3..8 
3.7 
12.8 
3.9 
■ 15.1 
19.5 
40.7 
.5 

TOO" 
(1177) 



5.7 
5.0 
14.6 
! 4 t"5 
13.3 V 
2(^4 
"36.3 
.1 

TOO" 
(6330) 



5.1 
. 4.6 
14.T 
4.2 
13.4 
20.1 
38,0 
' -3 
ISO" 
(9478) 



MOTHERS' 
EDUCATION 



-8th Grade 


2.7 


3.1 


3.4 ' 


3.2 


Some H.S. 


4.3 ' 


3.4 


4.5 * 


4.3 


H.S. Grad. 


25.5 


25.2 


26.2 


25.9 


Tech/Bus. 


6.4 


"8.1 


7.1 


* 7.1 


Some College 


19.5 


17.7 


19.3 


19.2 


College Grad. 


22.0 • 


22.4 


24.1 


' 23.5. 


Graduate/Prof. 


19.0 


19.1 


14.9 


. 10*^ 


Other 


.6 




.5 




101AL " 100.0 
(Numbers of Students) (1969) 


loo.d 


lob. (J 

(6326) 


16b.o 

' ^(9473) 



5. Medical School t Research-oriented 'medical students are proportionally 

* * * . . . . * . 

more likely to be graduating from privately-owned medical- schools/ Exhibit V.6 
presents the numbers and percentages of the three groups of students graduating 
, from public and from private schobls. f 

Research-oriented c medical school seniors are also relatively 'more concentrated 
^ in research intensive medical schools. (Research intensive is defined in 
Section III .C above). However, 78 percent of medical students with research 
career plans earn their MD$ at "other" medical schools. ExhibtH^V.7 presents the 
numbers and percentages of students in the three career choice groups graduating 
from both groups of schools.. 

6; Experiences During Medical School Twenty-four percent of -all 
graduating seniors reported having participated ir> a research project as 
an investigator during medical school. Of the Research Firsts, 45.3' percent 
reported such an experience, compared with 24.2 percent of the '"Research 
Seconds" and 16.3 percent of the "Non-research" career-oriented graduates. 

Fifteen' percent of all graduates in 1980 were sole or joint authors of J 

si ..-.*. . 

research paper's during medical school. For the three career groups the 
percentages are "Research Firsts^ 31 .4 percent; "Research Seconds," 15.0 * 
percent; "Non-research,!' 9.9 percent* , " k 

Students with first-choice research plans at graduation were more likely 
- ,tO indicate a "major emphasis" given to research technique in, the instructional 
•programs of their medical schools-(9.5 percent of "Research firsts," 3.3 
percent of "Research Seconds," .2.7 percent of "Non-reseairch" graduates.). These 
data are not surprising. .Of greater in teres? may be the observation that 73 
percent of the Research Firsts (and 81 .3 percent of ajl graduating seniors) 
report. "none" or "mi nor" to describe the emphasis given to research techniques, 
in their educational programs during medical schooT. 
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EXHIBIT V. 6 



RESEARCH CAREER ORIENTATIONS OF 
RESPONDING 1980 MEDICAL SCHOOL GRADUATES 
BY PUBLIC VS. PRIVATE SHCOOL OWNERSHIP 



CAREER CHOICE GROUP 





I 

RESEARCH 
* FIRSTS 


\ 


n . 

RESEARCH 
SECONDS 


. • HI 
NON- 
RESEARCH 


« 

ALL 


Private 


1,173 


539 


2,444 *' 


4,156 




53.3% 




43.6% 


36.7% 


41 .2% 


Public 


1 ,026 




698 


4,213. 


5,937 




.v, '46.7% 




56.4% 


% 63.3% ' 


' 58 .W 


All Schools 


2,199 




1 ,237 


6,657 


10,093 




100.0% 




100.0% 


100.0% 

2 • 


TOO. OX 



/ 
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EXHI.RIT v. 7 



RESEARCH CAREER ORIENTATION OF 
1980 MEDICAL SCHOOL GRADUATES BY 
RESEARCH INTENSIVENESS OF MEDICAL SCHOOL 



CAREER CHOICE GROUP 



RESEARCH 
FIRSTS 



II 

RESEARCH 
SECONDS 



III • 
NON- 
RESEARCH 



Research Intensive* 
Medical School 

Other Medical 
Schools 



484 
22.0% 

1 ,715 
78.0% 



197 
15.9% 

1 ,040 
84.1% 



824 
12.4% 

5,833 
87.6% 



All Schools 



2,199 »' 1,237 

,•100.0% ^j-ooroT 



6,657 
100.0% 



*For definition, see text.^_J ) 



\ 
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7. Debt It is commonly understood that the early and lifelong 

1 c ■ / ^ 

earnings of academic physicans is less than the comparable average earnings 

i 

of physicians who do not serve on medical school faculties. One personal 
^actor that may- influence a student ! s decision to opt against an academic 
career is a high level df^debt accumulated before medical school graduation. 
Personal debt information was collected from graduating seniors in the 
following format:' - 



tya. Please indicate below the amounts of any educational loans which either you 
} or your spouse (or spouse-to-be) are legally required to repay. (Where none, 
' . . please indicate with a zerot): , 



You 



Your Spouse or 
Spouse-to-be 



Loans for premedical 
education/college _ 



Loans for medical school 




Total 



b. If you received any scholarships for your medical school training, please 
indicate the types (do not indicate loans) by circling the code numbers of 
all which are applicable: 

(1) Armed Forces 

(2) NHSC(PHS) 

(31 State (please specify the state using the State Code List on page 3: 

(4) School-awarded 

( 5 ) Other (p lease specify : — 
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The average of the sum total debt for "you" and "your spouse or spouse- 
to-be" for 4,230 seniors reporting such data in 1980 is $14,638. (This 
average includes students reporting zero debt and is therefore less than / 
the $17,736 average reported elsewhere that includes only non-zero debts). 
^ Exhibit V.8 presents the mean debts for each of the three career choice groups 

Those indicating research careers as their second' choice have an average debt 

V - sf 

of about $1 ,000. more thfan those choosing research careers "first." Non- 
researchers have the lowest average level of debt upon graduation. The * 
difference between Research Firsts and Research Seconds is small (and not 
statistically significant) relative to the absolute level of debt. These data 
do hot indicate an economic disincentive against research for students with 
some interest in research careers but with uncomfortable levels of accumulated 
educational debts at graduation from medical school. ' Analys+s-of other 
questions ir the next section of th;s chapter shed additional light on the 
relative importance of financial consideration as research career incentives 
and disincentives. 

i 

} 8. Factors that Influence Research Career Choice In the following 
format, all graduating senior medical students were asked to indicate the 
degree of influence each of nine factors played in their current expectations 
of research^ invol vement during their ensuing medical careers: 



AAMC 1980 Medical Student Graduation Questionnaire Survey Summary 
Report for all Schools, distributed to medical school deans. 
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EXHIBIT V.8 



MEAN ACCUMULATED Q£BT OF 1980 
MEDICAL SCHOOL GRADUATES BY CAREER CHOICE 



CAREER CHOICE GROUP 



' I 
RESEARCH 
FIRSTS 



II 

RESEARCH 
SECONDS 



. Ill 
NON- 
RESEARCH' 



Number of Students 
Reporting 

Mean Debt ($) 

Standard Deviation 



• 865 
15,163 
14,406 



513 
16,003 
14,774 



2 ,852 
14,233 
14,246 
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20. How much influence did each of the following factors have on your expectations 
of personal research involvement (Circle one number for each factor): 

\ Influence on Expectations for Research Involvement 

Major Moderate Minor None 

(01) research experience while a pre* 

medical or medical student .3 2 1 0 

(02) financial disadvantages of * 
research career 3 2 10 

(03) challenge of search for new 

knowledge 3 2 10 

(04) societal need for practitioners 3 2 10 

(05) availability of ressarcrMraining 

support 3 2 10 

(06) obligation to "pay back" research 
training support by continued 

research activity 3 2 10 

(07) uncertain availability of research 

funds after completion of training 3 2 10 

(08) increasing frustrations of researchers 

in conducting clinical research 3 2 10 

(09) opportunity to work in academic 

community 3 2 10 

(10) other factors (please specify: . 3 2 10 



The question does not ask the student to specify whether a given 
factor was a positive or negative influence, only whether it was of 
"major," "moderate," "minor 11 or rip concern. The ordered response 
categories permit the calculation of a simple scale of relative influence 
on which to compare the nine factors. (The scale value is the average of the 
response values ranging from 3, "major," to 0, "none.") The scale values are 
calculated separately for each of the three career choice groups. It may be 
cautiously assumed that the factors with high average influence scale 
values were generally viewed as positive influences, e.g.,\hat per- 
ceived "societal need for practitioners" was a relatively important 
factor positively influencing the choice of the Non-research career group 
to eschew research, since this group gave this factor the highest value 
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on the scale, above all other factors. They also gav£ "societal need 



v 



for practitioners" a higher scale value than did either the Research 
Firsts or Research "Seconds. ^ 

Exhibit V.9 presents the nine factors that may influence .research 
participation, scaled for each of the three career-choice groups. (Seii 
Appendix V. 3 for statistical details for Exhibit V.9^K The factors 

are here discussed in the order of scaled importance to] the Research 0 

/ t 
First graduates. 

(1) "Major" to "Moderate" Importance 

• Opportunity to work in academic community 

« Challenge of search f/or new knowledge 

0 Research experience while a premedical or medical student 

These three factors were of highest importance to both the Research 

Firsts and Research Seconds. They, were significantly more important,^ 

however, to the Research Firsts than to the Research Seconds who scaled 

i 

them all to be of "moderate" importance. "Research experience while a 
student" was of relatively high (albeit '^moderate") importance to the 
Non-Researchers. Could it be that, for them, the research experience 
was not a happy or fulfilling one? 

These findings underline the importance of providing undergraduate 
medical students with the time and opportunity to try research, and of 
providing students with a clear understanding of the prospects for and 

■A. 

rewards of academic employment. 
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Exhibit V.9 



SCALED INFLUENCE OF NINE FACTORS THAT AFFECT EXPECTATIONS OF RESEARCH 
INVOLVEMENT, " BY CAREER-CHOICE GROUPS -OF 1980 MEDICAL SCHOOL -GRADUATES 

Career Choice Group 



I 

Research 
Major 3.0 F l£§I s 



(09) opportunity to work in acad.mic 

community 
(03) chaiianga ol March for naw 

knowladga 



(01) ra»*rch aipananca whila a pra- 
madical or madical ttudant 

Moderate 2.0 + 



n II 

Research 

Seconds 



. (OS) Availability of r a March training 
support 



(04) tociatal naad f or practmonar: _ 

Minor 1.0 \ 

(07) uncanain availability of rassarcn 

fundi altar complation of training 
(08j mcratting trunntioni of raiaarcntrs' 
, in conducting clinical raiairch 

(02) financial diMdvantaoatof ^ 
ra March caraar 



» (06) obligation to M pay back" raiaarch 
training luppon by continuad 
ranarch activity 



None 0.0 




III 
Non- 
Research 3t0 Hajor 



2.0 Moderate 



(04) ucictal r>Md lor praetuionaf t 



(01) rasaarch axparianca while a pra- 
mitfital or mtdicil ttudant 



(03) chaiianga of March for new 
knowladga 



1.0 Minor 



■ (09) opportunity to work in acadamk 

community 

— (0*| incraatmg frustrations «i rwaorchtfi 

in conducting clinical rnaorch 
^ (0&I av*»ab*ility oi «a»M< entraining ** 
support 

(0*i nrunciai diadvantaoat ol 
maarchcomr » 

(07) uncaruin tvailability of raaarcn 
fundi cftcr complation of training 



(06) obligation to M pty back" rnnrch 
training support by continuad 
rataarch activity 



-L- 0.0 None 
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- (2) "Moderate" to "Minor 1 ; Influence . ® 

t Availability of rese* *ch training support 

\ * 

The "availability of research training support" (and, presumably, 
not the lack thereof) is fourth on the scale of^important factors influ- 1 
end rig the choice to proceed with a research career. It may be inferred 
that a loss of such opportunities could diminish' the already small propor- 
£ion of graduates proceeding on to research careers. , 

(3) "Minor" to "No Importance"., 

s • Societal need foja practitioners 

f * 

* Uncertain availability of research funds after completion 
* of training 

e Increasing frustrations of researchers in conducting clinical 
research 

c Financial disadvantages of a research career 

e Obligation to "pay back" researcb^training support by continued 
research activity ^ 

-* ■ * 

Except for "societal need for practitioners," these factors were 
all scaled .to be of "minor" or "no importance" by all three career-choice 
groups,. These results will be surprising to many people who have suggested 
these factors as hypotheses to explain declining participation of physicians 
in research. 4^ 

E. Career Plans of MP-PhPs and PhD-MTJs 

As the average time in medical plication and specialty training 
has lengthened, fewer MPs have been seeking additional training in research. 
Some students, however, obtain research training in special MP-PhP programs 
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during medical school- Increasing numbers of medical school applicants who 
. hold PhD degrees are being admitted even though the proportion of PhDs among 
applicants, remains stable at about two percent. It is therefore important to 
ask about the potential research contributions of the RhD-turned-MD. 

How do the'career plans of graduating medical students who held 
PhD degrees before they entered medical school differ-frolT^the^a^r 
plans of students who earned PhDJIejgrees^ concurrently with their. MD 
degree? Do they differ from the plans of graduating students who do 
not have PhD degrees? How many such PhD-MDs and MD-PhDs graduated from 
all medical schools in 1980? 

Approximately 263 PhDs graduated from medical school in 1980. This 
estimate is based on 161 Graduation" Questionnaire respondents from schools 
other than the University of Miami School of Medicine, an overall response 
rate of 67 percent, and the size of the special program at Miamirthat * 
recruits PhDs for medical training (23 graduates per year). 

Approximately 128 concurrent MD-PhDs were awarded in 1980. This 
estimate is based on 86 Graduation Questionnaire respondents (excluding 8 
others who had PhDs when they matriculated in medical school but erroneously 
reported graduating from a" joint-degree MD-PhD program), and an overall 
response rate of 67 percent. It is known from the National Institute of 
General Medical Sciences that 102 Medical Scientists Training Program (MSTP) 
participants anticipated graduation in 1530. Thus it appears that the MSTP 
is now supporting about 80 percent of all concurrent MD-PhD graduates national 1 

c\ 

The career plans of graduating MDs, concurrent MD-PhDs, and PhDs 
who are now, subsequently, receiving MD degrees are presented in Exhibit 
V.10. It appears that MD-PhD graduates from MSTP schools are most 
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EXHIBIT V... 10 



CAREER PLANS OF RESPONDING 1980 GRADUATING 
MEDICAL STUDENTS, BY GRADUATE AND 
PROFESSIONAL DEGREES HELD 



CAREER CHOICE GROUP 
I II III 

RESEARCH RESEARCH NON 

FIRSTS SECONDS RESEARCH 



ALL' 



MD-PhD from 
school with 
MST Program** 

MD-PhD from 
non-MSTP 

medical school** 

PhD-MD 
from all medical 
schools except 
Mi ami 

MD only, 
all schools 



Total 



N 

% 
N 

% 
N 

% 



N 

% 



54 

98.2 
28 

90.3 

85 

53.1 



N ' 2025 
'% 20.6 



2192 
21.7 



.0 

o 

o : 

.0 
12 
7.5^ 

1224 
12.5 

1236 
21.3 



1 

1,8 
3 

9.7 
63 
39.4 

6582 
67.0 

/ 
t 

6649 
66.0 



55 
100.0 

31 
100.0 
160 
100.0 

9831 
100.0 

10,077 
"100.0 



♦Excludes 135 responding seniors for whom there was no record of- previous 
degrees held, and 3 graduates of Miami program 

**Excludes 8 responding seniors who held PhD before entering medical school 
but. who reported earning MD-PhD in a joint degree program'. 
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likely 4 (98 percent) ,to be planning on research careers. MD-PhDs from 
other schools. are also highly likely (90 percent) to choose careers that 
i/ijl include research. PhDs who subsequently earn MDs are roughly half 
as likely as concurrent MD-Phbs to select research career plans first' 
(52f percent"), but they are over twice as fikely to choose research than 
anrl980 graduates with MD degrees only (21 percent) 



Thus*, of all 1980 medical school graduates with doctorate level 
research training and with career plans that include research, approxi- 
mately 129 are concurrent MD-PhDs and 139 are PhD-MDs (assuming 53 ; 
percentof the 263 graduating PhD-MD plan research). j 

The number of graduating new physicians who expect to seek research 
training through fellowships is examined. in the next section. 



F. Plans For Research Fellowships 

r 

Graduating medical students were asked in the following format to 
indicate whether they plan to seek post graduate research training: 



14. Do your graduate medical education plans include a research fellowship (Circle 
one): 



(1). 
(2) 



Yes 
No 



If yes, j)n which one of the following areas will it focus (Circle only one code 
number): 



(1) 
(2) 
(3) 
(4) 
(5) 
(6) 



basic medical sciences 
clinical medicine 

health care delivery and/or social services 
a combination of two or more of the above 
undecided 

Other (p tease specify: _ 



Over one-fourth (27.8 percent) of all responding students responded 
"Yes." This would indicate that, nationally, approximately 4,200 new MDs 
are potent! a'T^appl i cants (for future research fellowships. 



r Jh4 areas of focus of the research fellowships to be sought by- the - r 
2,839 responding seniors t would be in: ; 

i 

(1) Basic medical sciences 8.5% 

(2) Clinical medicine 50.1% 

(3J ^ Health care delivery and/or V 

social services ^ 1.9% 

, . 

(4) A combination of two pr 

more of the above 26.0% 

(5) Undecided 10.2%. 

(6) Other >■ 1.8% 

(7) No response 1.5%. 

Most of the seniors indicating plans for a research fellowship also 
indicated that their "first choice" career plans include research, but, 
as Exhibit V.H shows, research training will also be sought by .others 
with primarily practice career plans. The amiability of research training 
support was indicated by all -three career choice groups to be of generally 
"minor" concern as a factor influencing their* career plans (section D.8), 



G. Reseeircfficareer Preferences of the Graduation Classes of 1960, 1978 
1979 and 1980 ^ * 

The. AAMC Graduation Questionnaire has been administered annually 
since 1978. Although it has been modified each year, each version has 
had at least one question that allows students "to indicate a preference 
for a career that will include research activities. Similar questions 
were posed to the entire graduating classes of a sample of 28 medical 
schools in 1960. Responses to these questionnaires, taken together, . 
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EXHIBIT V. 11 
V • 

CAREER PLANS AND RESEARCH 
FELLOWSHIP^LANS OF 1980 
MEDICAL SCHOOL GRADUATES 



J CAREER CHOKE GROUP 

I II • III 

RESEARCH. RESEARCH -NON 

FIRSTS SECONDS RESEARCH 



ALL 



POST GRADUATE 
PLANS INCLUDE 
RESEARCH \ 
FELLOWSHIP: 



YES 

no" 

Total 



N- 1506 
% 69.3 

N • 666 
% 30.7 

N 2172 
% 100.0 



415 

33.2 

65.8' 

1212 
100.0 



884 
13.4 

5701 
86.6 

6585" 
100.0 



2805 
28,1 

7164 
71.9 

996F 
100,0 



J- 




ERIC 
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permit an assessment of changing student attitudes toward research 
careers- 

i 

In I960, 39,0 percent of 2,209 graduating seniors checked "research 
and/or teaching" or "combination of specialty practice, research and 
teaching." 'Additional data describing the Class of 1960 throughout their 
careers are'available in the AAMC Archives, but the most recent study 
comparing career preferences at graduation with career performance after 
seventeen^years' was^reported. in 1979.* The study found that only 44 
percent of-"the 1960 graduates expressing research plans did eventually 
conduct and publish research, and 8/3 percent of those without research 
plans published research in addition to carrying on medical practices. 

The classes-of 1978, 1979 and 1980 compare as follows: 



Graduation CTass Percent Favoring Research Careers 

1978 - 22,4 

1979 < 20.3 

1980 21.8 



There is no clear trend in the last three years, but .for all three recent 
years, the level of research interest is noticeably less than it was in 
1960. The percentage of these who will fulfill their expressed plans 
is unknown, but it would have to be a very high proportion to result 
in the same .level of research participation as the Class of 1960. 



— * . > • 

Sherman, C.R. and Morgan, T..E. A Prospective Study of Physicians and 
Research Careers, Washington, D.C.: AAMC, July, 1979. Soon to be re- 
published by the Analysis and Evaluation Branch, Office of the Director 
National Institutes of Health. 
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APPENDICES. 
V,l - V.3 




1 9H<» Medical Student Graduation Quest lorinn Ire Summary Report for ALL SCHOOLS 



ALL SCHOOLS 
Number Percent 



CO 

o 



.19a, 
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III. POST CRADUA1 K CARRfCR PLANS 

Huw t cx t ens I vc 1 y do you expect to be Involved In research during your mcdlcnl 
career (Circle oTrr7^oTrc™ T cadC~numbe r ) : 

1) exclusively 

2) slgulf icnntly Involved (several years set aside for full-time research or 25Z 
or mure of contlnuuus career devutcd to research pursuits) 

3) soinvli.it Involved (one year or less set aside for research or less than 25Z 
of cuntluuou* career) * 

4) Involved In a limited way (e.g. ^occasional cooperation with clinical trials 
of new drugs or medical devices In my practice) 

5) . not Involved 
Nu response 

b. Itov extensively would yo u li ke to be Involved In research during your nodical 
career ( Ind lea te one ol flTe above code numbcrs):(_) 

1) exclusively 

2) significantly involved (several years set aside for full-time research or 2 5Z 
or wore of continuous career devutcd to research pursuits) 

3) :i omwh.it involved (one year or less set aside for research or less than 25Z 
of continuous carp^M") 

4) Involved Hn , n Um/lted way (e.g. occasional cooperation with clinical trials 
of new drugs or raV-dlcol devices In ny practice) 

■5) nut Involved 
No response 



26 


0.3 




938 


9.2 




2857 


28.0 




4681 
1 567 
146 


45.8 

.'f:2 




60 


0.6 




1254 


12.1 




3166 


31 .0 




3937 
1046 
752 


38.5 
10.2 
7.4 





20. 



Now much influence did each of the 
of personal research involvement 



e following factors have on- yous ex pectati ons 
(Circle one number for* each t a c toT"). 











In f 1 uence 


on Expectations 


for Re search Involvement 


01) 


research experience while a pre-raedlcal 
or me rl leal student 


All 


Schools 


No Resp. 
372 


Ha jor 
3103 


Moderate 
2484 


Minor 
1 

1 57 u 


None . 
0 

2686 


Mean 
Ra 1 1 ng 
1.6 


02) 


financial disadvantages of research career 
* 


All 


Schools 


407 


529 


1549 


292 1 


4809 


0.8 


03) 


challenge of search for new knowledge 


All 


Schou Is 


421 


2136 


3044 


2383 


2231 


1.5 


04) 


societal need for proctltirners 


All 

v 


Schools 


460 


17Z5 


2748 


252 1 


2761 


1 .4 


05) 


a vail ability of re sea re ti training support 


All 


Schools 


478 


682 


2072 


3143 


3840 


1.0 


06) 


obligation to "pay back" research training support 
by continued research activity 


All 


Schools 


447 


259 


760 


2392^ 


6357 


0.5 


07) 


uncertain nvn liability of research funds after 
completion of training 


All 


Schools 


448 


726 
899^~ 


1430 


2 510, 


3101 


0.8 


08) 


Increasing, trust rations of foJJcnrchers 
In conducting clinical research 


All 


Schools 


461 


1797 


2571 


4487 


0.9 


09) 


opportunity to work In academic community 


All 


Schools 


480 


1981 


26 31 


2012 


3111 


1.4 


!») 


other fnctors 


All 


Schools 


8889 


456 


69 


98 


703 


l . 2 



ZD 
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irj'r,*: tfijpni Crnui.ntlou rjvcn t lonun J re Summary .\eport for ALL SC'IOCLS 

2l ' »r 4 ?2i#2 t 2 J° ur f i"i' ' cc on d ,?nJ third preferences for the different career act 
writing tl'ctr code numbers on the lines below: 

first choice: ( ) second choice: ( ) third choice: ( ) 

CAREER ACTIVITY 

Full-time academic faculty appointment: 

01) basic science teaching and research 
(e.g., anatomy, biochemistry) 

02) clinical science teaching and research, Including 
patient cnre(e.g., Internal medicine, surgery) 

Salaried research scientist (e.g., in nharmaccMtlca.l 
Industry, federal agency, state agency): 

03) basic medical sciences A ll Schools 



ivltlea listed below by 



CHOICES 







First 


Second 


Third 






No. Z 


No. 


Z 


No. Z 


All 


Schools 


83 0.8 


133 


1.3 


96 0.9 


All 


Schools » 


7061 . 20.2 


1186 


1 1.6 


1247 12.2 




0.2 



53 



0.5 



77 0.8 



OA) cllnic/il sciences 


All 


Schools 


3G 


0.4 


183 


1.8 


208 


2.0 




Private clinical practice (e.g., In a private office, 
Y "j j-ccioi Bervi.ce^5 
05) alone 


All 


Schools 


404 


4.0 


365 


i 

3.6 


1152 


11.3 




06) In partnership with one other physician 


All 


Schools 


1 1 24 


1 1 .0 


2472 


24 .2 


927 


9.1 




07) In a group of three or more physicians 


All 


Schools 


4284 


41.9 


1932 


18.9 


1079 


10.6 




08) undecided among 5,6, and 7 


All 


Schools 


071 


8.5 


563 


5.5 


636 


6.2 


APPEND 


Salaried clinical practice, employed by: 
09) hospital 


All 


Schools 


637 


6.2 


1404 


13.7 


1517 


14.9 


10) prepaid group clinic 


All 


Schools 


334 


3.3 


1177 


11.5 


1419 


13.9 


»— i 
X 


11) state or federal agency (e.g., VA, Armed Forces, 
Public Health Service) 


All 


Schools 


221~ 


2.2 


307 


3.0 


607 


5.9 


< 
ro 


12) Administration- no practice (e.g. hospital 

administrator, state or federal agency administrator, 
association or academic executive, business executive) 


All 


Schools 


17 


0.2 


40 


0.4 


206 


2.0 




No Response 


All 


Schools 


124 


1.2 


400 


3.9 


1044 


10.2 
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ALL SCHOOLS 
Number Percent 
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. Please Indicate in which one of the regions listed below you presently plan to practice or be employed 
^Circle only one code .number): 

01 * U2 rt ! 1C £ S ? (Maine ,11.11. , Vt . .Mass. ,Conn. , fe. I • , N. Y • , tl . J . , Pa • , De I . , 

rl Q • , I) t C • J 

. 02) South (Va. .W. Va . . Ky . . Tenn . , N. C . ; S . C . , Ca . , Ala . , Fla . .Mias. ,Ark. , 
% La. ,0kla. .Texas .Puerto Rico) ' 
° M l D WC S L D ) l0 " Ind ' » Wl8c - » Minn. , Mich., Iowa , Ho. .Kansas , Neb. , 

04) West' (Coio. ,N. Hex., Utah, Ariz. .Ney. .Calif . .Wash. ,0re. , Idaho ,Mont, 
Uyo. .Alaska, Hnwali.U.S. Territories and Canal Zone) 

05) Foreign 

06) Undecided 

07) Not. applicable 



No response 



(please explain) 



3il 



2547 


24.9 


2388 


23.4 


1862 


18.2 


2166 


21.2 


77 
1055 
7 5 
45 


0.8 
10.3 
0.7 
0.4 
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APPENDIX V.3 



NINE FACTORS THAT AFFECT EXPECTATIONS 
OF RESEARCH CAREERS: MEANS AND STANDARD DEVIATIONS 
OF SCALE VALUES FOR THREE CAREER-CHOICE GROUPS 



Test of Mean 



t 




I 

RESEARCH 
FIRSTS 


II 

RESEARCH 
SECONDS 


III 

NON 
RESEARCH 


Group Differences 
F 

(df = 2 & 9775) 


Research experience 
while student 


(N)' 

M 


(2183) 
20.05 

1 HQ 


- (1209) 
1.64 
1' 17 

1.1/ 


(6386) 
1.46 
V 19 

1.1-7 


210.3 


Financial disadvantage 
ot rescarcn Lartier 


M 

sn 


.82 
84 


.83 
.90 • 


.75 

:92 


7.3 


/' 

Challenge of search 
for knowledge 


M 

o u 


2.33 
84 


1 .79 
-.98 


1.19 
.98 


1226.6 


Societal need for 
practitioners 


M 


.99 
. y i 


1.32 
l n? 

1 . \JL 


1 .49 
1 10 


180.4 


Availability of 
research training 
support 


SD 


1.32 
.96 


1.11 

.92 


.81 
.90 


267.9 


"Payback" obligation 


M 
SD 


.51 
.76 


.55 
.80 


.46 
.73 


10.5 


Uncertainty of 
research funds 


M 
SD 


.97 
.98 


.88 
1.00 


.69 
.93 


81.2 


Frustration of 
researchers 


M 

SD 


.95 
.96 


1.00 
1.00 


.88 
1.02 


9.6 


Academic work 
opportunities 


M 
SD 


2.39 
.82 


1.67 
1.02 


.94 
.98 


1948.4 
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VI. NATIONAL ESTIMATES OF FACULTY MANPOWER IN U.S. MEDICAL SCHOOLS 



"1975-76 THROUGH 1977-78 



This chapter of l^e report is an u P dat ^£J^ f a 1977 AAMC report 
entitled "National Estimates of Faculty Manpower in U.S. Medical 
Schools, An Approach and Some Preliminary Results. " "The chapter is 
a separately bound report due to a volume of over 300 tables. It e 
was prepared as an aid to future projections of manpower estimates 
at U.S. medical schools. 

The report provides statistics of the accession and attrition 
of medical school faculty on a departmental basis and is summarized by 
all departments. Summary tables of the balance of M.D.'s and Ph.D.'s 
in clinical departments for the three years covered in this update 
are provided in the following Exhibit VI. 1. The fraction of M.D.'s 
in the clinical departments vis a vis Ph.D.'s has remained fairly 
constant. The departments of Pediatrics, Family Practice, Obstetrics- 
Gynecology, and Radiology show a gain in numbers over this period of 
time, but the M.D. and Ph.D. faculty balance remains approximately 
the same. In terms of rank, the gains in Ph.D. appointments are 
primarily at the Assistant Professor and Instructor level ("Exhibit 
VI. 1). 

In a few departments, Anesthesiology, Medicine, Neurology, and 
Public Health, the increase in participation by Ph.D. faculty appears 
to be due to their replacing non-doctoral and other health related 

faculty rather than M.D. faculty. v 

/ 

o i. ' \ ■ . - • • • 
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Information from a previous study is used to compare the role of 

Ph.D.'s in cWnical departments over a ten year period (Exhibits VI. 3 

and VI. 4), This information shows an increase in the percentage of 

Ph.D.'s in all but two clinical departments. These figures also 

« 

indicate that faculty holding Ph.D.'s as their primary degree increased 
from about 11.5 percent of the covered full-time clinical faculty in 
1967 to 13.5 percent in 1977. While Ph.D.'s are increasing their role 
in clinical departments, the pace of this increase is slow. 

The report also gives the number of vacant faculty positions on 

a departmental basis. These show that vacancies in clinical depart- 

\ , * 

ments are only slightly more numerous than in basic science departments. 

Summary Exhibit VI. 2 shows this balance for the years covered in the 

report . \ 
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Summary Exhibit VI. 1 

NUMBER AND PERCENT DISTRIBUTION OF M.D. AND Ph.D. FACULTY BY RANK AND CLINICAL DEPARTMENT FOR T975-1978 





M.D. 


- Professors 






Ph.D. - Professors 




M.D. - 


Associate Professors 


Ph.D. - 


Associate Professors 


Clinical 
Departments 


1975-76 

# ' % 


1976-77 

# ' % 


1977-78 

# % 


1975-76 
# % 


1976-77 
# % 


1977-78 
# % 


1975-76 
# % 


1976-77 
# % 


1977-7^ 
■ § % 


1975-76 
# % 


1976-77 
§ % 


1977-78 
# % 


Anesthesiology 


242 


88.6 


239 


88.9 


264 


88.1 


5 


1 .8 


5 


1 . 9 


u 


9 n 


999 
LLC 


OD.. 4 


v 9^ 


00. 4 




□ C 7 
OD. / 


20 


7.8 


19 


7.0 


19 


6.8 


Dermatology 


79 


82.3 


72 


80.0 . 


79 


77.5 


6 


6.3 


, 6 


6.7 


9 


8.8 


44 


62.0 


42 


60.9 


40 


61.5 


20 


28.2 


20 


29.0 


20 


30.8 


Famity Practice 


104 


82.5 


117 


83.6 


167 


83.9 


16 


12.7 


1 7 


19 1 


91 

CO 


1 1 . D v 


lid 


7 A Q 


1 0 J 


77 7 




79.7 


29 


16.2 


29 


14.7 


41 


13 "2 


Internal Medicine 


1579 


89.0 


1734 


89.4 


-1811 


89.6 


56 


3.2 


58 


• 3.0 


63 


3.1 


1418 


80.5 


1508 


87.0 


1567 


87.1 


101 


6.2 


113 


6.5 


122 


6.8 


Neurology 


216 


81 . 5"". 


237 


81.2 


259 


80.9 


21 


7.9 . 


24 


8.2 


t 28 


4.7 


147 


71.7 


169 


72.2 


140 


73.4 


39 


19.0 


44 


18.8 


48 


18.5 


Obstetrics/Gynecology 


299 


84.2 


320 


84.2 


r 348 


84.5 


29 


8.2 


30 


7.9 


30 


7.3 


285 


79.6 


276 


78.0 


276 


77.8 


48 


13.4 


51 


14.4 


52 


14.7 


Ophthalmology 


109 


71.2 


124 


70.9 


124 


71.3 


22 


14.4 


27 


15.4 


25 


14.4' 


100 


67.1 


108 


67.9 


97 


64.7 


37 


24.8 


39 


24.5 


41 


27.3 


Orthopedic Surgery 


100 


RQ 1 


1 HQ 


OD • D 


lie 
1 1 0 


Q 

oj . O 


r 
0 


4.5 


c 
O 


4.8 


6 


4.5 


73 


85.9 


73 


86.9 


93 


86.9 


6 


7.1 


6 


7.4 


8 


7.5 


Otolaryngology 


79 


65.8 


88 


67.2 


92 


67.7 


32 


26.7 


32 


24.4 


33 


.24.3 


50 


45.9' 


55 


45.5 


50 


40*. 0 


54 


49.5 


60 


49.6 


66 


52.8 


Ppdi a trip <; 


637 


87.9 


674 


87.8 


733 


87.5 


45 


6.2 


47 


6.1 


51 


6.1 


589 


86.1 


652 


86.4 


711 


86.3 


58 


8.5 


63 


8.3 


68 


8.3 


Physical Medicine 


79 


71.2 


81 








































& Rehabilitation 


70.4 


96 


73.9 


22 


19.8 


24 


20.9 


22 


16.9 


56 


60.2 


66 


58.9 


74 


62:7 


20 


21.5 


27 


24.1 


25 


21.2 


Psychiatry 


501 


63.9 


543 


74.3 


576 


63.0 


246 


31.4 


260 


30.8 


288 


31.5 


416 


56.0 


459 


56.6 


475 


56.8 


276 


37.2 


292 


'36.0 


296 


35.4 


Public Health & 


122 


46.9 


125 


48.1 






































Preventive Medicine 


105 


47 :i 


105 


40.4 


100 


38.5 


88 


39.5 


69 


36.3 


72 


34.5 


70 


■35.2 


88 


46.3 


101 


48.3 


£6 


48.2 


Radiology * 


388 


78.2 


435 


78.2 


463 


77.0 


71 


14.3 


79 


.14.2. 


86 


14.3 


366 


75.0 


390 


74>4 


456 

»» 


74.8 


85 


17.4 


92 


17.6 


105 


17.2 


Surgery 
* 


784 


86.7 


846 


86.9 


882 


86.8 


29, 


3.2 


29 


3.0 


30 


3.0 


525 


82.7 


589 


83.2 


657 


82. 8 


.53 


8.4 


60 


8.5 


68 


8.6 


Urology 


82 


85.4 


76 


87.4 


73 


87.9 


_ 2 


8.1 


* 2 


2.3 


2 


2.4 


32 


88.9 


33 


91.7 


47. 


90.4 


4 


11.1 


,3 


8.3 


3 


5.8 


Other Clr.ical 


141 


72.7 


86 


76.1 


121 


77.1 




27.3 


27 


23.9 


36 


22.9 


105 


71.0 


92 


78.0 


94 


70.7 


29 


19.6 


26 


22.0 


26 


19.6 


TOTAL CLINICAL 


5541 


81.0 


5906 81; 4 


6308 81.3 


765 




773 


10.7 


826 10.6 


4631 


76. 6^ 


4970 


76.5 


5385 


76.7 


967 


16.0 


1045 


16.1 


1104 15.7 
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Summary Exhibit VI. 1 (continued) 
NUMBER AND PERCENT DISTRIBUTION OF M.D. AND Ph.D. FACULTY BY RANK AND CLINICAL DEPARTMENT FOR 1975-1978 



9 , 

MiD. - Assistant Professors Ph.D. - Assistant. Professors M.D. - Instructors Ph.D. - Instructors 



Clinical 


1975-76 


1976-77' 


1977W8 


1975-76 


1976-77 


1977-78 


1975-76 


1976-77 


1977-78 


1975-76 


1976-77 


1977-78 


Departments 


§ 


% 


# 


% 


# 


% 


§ 


% 


# 


% 


§ 


% 


# 


% 


# 


% 


# 


% 


#' 


% 


#, 


% 


# 


% 


Anesthesiology 


646 


93.5 


665 


82.8 


736 


90.8 


18 


2.6 


21 


2.9 


32 


4.0 


^73 


88.9 


281 


85.7 


269 


82.3 


3 


1.0 


6 


1.8 


13 


4:0 


n p nn^ t n 1 nn v 


53 


71.6 


. 56 


71.8 


64 


77.1 


21 


28.4 


22 


28.2 


17 


20.5 


39 


73.6 


30 


73.2 


29 


70.7 


7 


13.2 


6 


14.6 


. 4 


9.8 


Family Practice; . 


173 


63.1 


220 


65.3 


357 


67.7 


48 


17.5 


57 


17.0 


91' 


17.3 


58 


34.1 


70 


37.0 


140 


36.8 


11 


6.5 


10 


5.3 


31 


8.2 


Tntprnal MprHrinP/ 

lllbCI llu 1 1 ICU IV* II IC^ 


2245 


85.7 


2391 


85.2 


2540 


85.3 


209 


8.0 


240 


8.6 


263 


8.8 


941 


76.9 


1022 


77.8 


1046 


76.2 


126. 


10.3 


124 


9.4 


146 


10.6 


Neurology 


286 


74.7 


306 


76.3 


331 


73.2 


52 


13.6 


52 


13.0 


70 


15.5 


101 


58.7 


99 


54.1 


119 


56.4 


34 


19.8 


41 


22.4 


A3 


20.4 


Obstetrics/Gynecology 


372 


78.0* 


394 


78.5 


497 


78.4 


72 


15.1 


75 


15.0 


94 


-14.8 


164 


61.4 


148 


64. l t 


179 


65.1 


34 


12.7 


25 


10.8 


29 


10.6 


Ophthalmology 


131 


69.3 


155 


72.4 


183 


72.1 


38 


20.1 


40 


18.7 


50 


19.7 


* 49 


51.0 


46 


46.5 


45 


41.7 


15 


15.6 


20 


20.2 


29 


26.9 


Orthopedic Surgery 


129 


84.3 


141 


85.0 


158 


87.3 


20 


13.1 


21 


12.7 


19 


10.5 


53 


72.6 


59 


66.3 


72 


66.1 


4 


5.5 


6 


6.7 


6 


5.5 


Otolaryngology 


82 


54.7 


91 


68.3 


109 


62.3 


42 


28.0 


42 


26.9 


43 


24.6 


35 


37.2 


34 


37.4 


21 


26.9 


11 


11.7 ' 


6 


6.6 


5 


6~. 4 


Pediatrics 


957 


80.4 


inn 


pi n 

O 1 . U a 


■Jl 3 1 


80.6 




1 1 7 
II./ 


1 R1 

1 9 J 


1 c . u 


171 
i / i 


l? n 

1 c . u 


334 


R7 7 


354 


60.9 


JOU 


An q 


D J 








* Dl 


Q Q 


Physical Medicine 
& Rehabilitation 


105 


54.3 


111 


57.2 


127 


57.5 


38 


19.9 


34 


17.5 


. 41 


18.6 
i 


37 


27.2 


57 


32.6 


46 


30.3. 


12 


9.5 


15 


8.6 


20 


13.2 


Psychiatry 


804 


54.3 


855 


43.6 


916 


56.2* 


461 


31.2 


489 


31.3 


493 


30.2 


336 


38.8 


■ 418 


41.6 


416 


43.1 


180 


20.8 


217 


21.6 


201 


20.8 


Public Health & 


142 


39.6 


143 


39.0 










































Preventive Medicine 


124 


36.4 


124 


34.5 


138 


37.6 


143 


41.9 


54- 


20.3 


60 


22.9 


58 


26.9 


43 


16.2 


38 


14.5 


28 


13.0 


Radiology 


669 


74.4 


763 


75.2 


844 


74.4 


152 


16.9 


168 


16.6 


195 


17.2' 


305 


61.5 


278 


61.5 


321 


63.7 


42 


8.5 


37 


8.2 


54 


10.7 


Surgery 


690 


81.1 


769 


a .> 


841 


81.5 ' 


95 


11.2 


100 


10.6 


108 


10.5 


244 


62.0 


2Z5 


66.0 


267 


67.1 


43 


11.1 


42 


.10.1 


40 


10.1 


Urology 


77 


88.5 


77 


89.5 


64 


87.7 


8 


9.2 


7 


8.1 


7 


9.6 


26 


92.9 




31 


96.9 


1 


3.6 


0 


0.0. 


o y 


/0.0 


Other Clinical 


140 


52.8 


100 


59.2 


146 


55.7 


78 


29.4 


46 


27.2 


: 63 


24.1 


29 


14.5 


33 


26.9 


63 


30.7 


14 


7.0 


16 


13.1 


15 


7.3 


TOTAL CLINICAL 


7701 


74.5 


8268 


75.2 


9188 


75.2 


1615 


15.6 


1705 


15.5. 


1900 


15.6 


3078 


56.8 


3291 


58.7 


s 

3502 


58.4 


633 


11.7 


663 


J1.8 


726 


12.1' 
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Summary Exhibit VI.l (continued) 
« NUMBER AND PERCENT DISTRIBUTION OF M.D. AND Ph.D. FACULTY 8Y.-RA>JK AND CLINICAL DEPARTMENT FOR 1975-1978 



Total M.D. 



Total Ph.D. 



CI inical 


1975-76 


1976-77 


1977-78 


1975-76 


1976-77 


1 $77-78 


Departments 




% 


# 


% 


# 


' % 


# 




# 


% 


# * 


Anesthesiology 


1 JOJ 


an r 
yu . 3 


14 10 


no c 
oy . 3 


i cno 

i buy 


Q7 Q 
0/ . 0 


A C 

4o 


J . 0 


51 


3.2 


70 4.1 


Dermatol ogy 


91 5 

C 1 3 


7*5 Q 


9nn 


71 Q 

/ 1 . y 


919 


79 Q 

fc . y 


CA 
DH 


in a 


54 


19.4 


50 17.2 


Family Practice 


4oy 


Oc • D 


DDL) 


CA O 

t>4. y 


y i c 


1 A A 

/4.4 


104 


13.9 


113 


13.1 


186 13.1 


Internal Medicine 


fil fll 


UJ . 4 




05 A 
03.4 


oyo4 


or o 

ob. d 


/too 

4y2 


c o 
O.O 


535 


6.9 


594 7.3 


Neurol ogy 


>50 


73.2 


811 


73.1 


899 


72.3 


146 


14.2 


161 


14.5 


189 15.2 


Obstetrics/Gynecology 


1 1 ?n 




1 1 JO 


77 

/ / . 0 


i ^nn 

1 JUU 


77 A 
/ / . 0 


1 QO. 


19 R ' 


It) 1 


12.3 


205 12.2 


Ophthalmology ' 


389 


66.3 


433 


66.9 


.449 


65.5 


112 


19.1 


126 


15.5 


145 21.1 


Orthopedic Surgery 


JDD 


oj. y 


■ 9.09 


09 9 


A 9Q 
4J0 


o2 . b 


9C 

Jb 


.8.3 


39 


8.4 


39 7.3 


Otolaryngology 


c40 


DC, [J 


t bo 




■ 070 

etc 


52.9 


1 34 


29.4 


j 140 


28.1 


147 28.6 


Pediatrics 


db 1 / 


/y. c 


2/ 1 1 


80.3 


on*f c 
29/3 


80.1 


295 


9.3 


317 


9.4 


352 9.5 


Physical Medicine 


977 


G9 9 




















& Rehabilitation 


J 1 3 


C9 O 

be. y 


J4J 


55.2 


92 


17.3 


100 


16.8 


108 17.4 


Psychiatry 


2Q57 


53.1 


2275 


53.9 


2383 


54.8 


1163 


30.0 


1258 


29.8 


1278 29.4 


Public Health & 

P vt-^ \i O n "t" i Ki O Mori lriro 


387 


36.0 


400 


36.4 


357 


36.5 


360 


33.5 


377 


34.3 


j jj yo . j 


Radiology . * 


1728 


72.6 


1866 


73 3 


2084 


73.1 


350 


14.7 


376 


14.8 


440 15.4 


Surgery 


2243 


80.8 


2479 


81.4 


2647 


81.7 


220 


7.9 


231 


7.6 


246 7.6 


Urology 


217 


87.9 


213 


89.9 


215 


89.6 


15 


6.1 


12 


5.1 


12 5.0 


Other Clinical 


415 


51.4 


.311 


59.5 


424 


56.0 


174 


21.6 


115 


22.0 * 


140 18.5 


T($AL CLINICAL 


20951 


73.1 


22435 


73.9 


2438? 


73.9 


3980 


13.9 


4186 


13.8 


4556 13.8 
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Summary Exhibit VI. 2 

FULL-TIME FACULTY VACANCIES IN CLINICAL AND BASIC SCIENCE DEPARTMENTS, 1976-1978 

Full -Time Positions in Clinical Science Departments Full -Time Positions in Basic Science Departments 

Budgeted Positions Vacant Positions % Vacant Budgeted Positions Vacant Positions % Vacant 

30,473 1,825 5.99 11,413 669 5*86 

32,234 1,880 5.83 11,948 656 5.49 

35,008 2,010 5.74 . 12,364 > 695 5.62 

r 
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Summary Exhibit VI. 3 



NUMBER AND PERCENT DISTRIBUTION OF FULL-TIME MEDICAL SCHOOL FACULTY 
BY CLINICAL DEPARTMENT AND DEGREE 1967-68 



PI TMTPftl 

LLlItlLAL 
UtPARTMENT 


TYPE OF DEGREE 


TOTAL FULL- 
TIME FACULTY 


M.D. & Ph.D. 


M 


.D. 




O.H.D. 


Non-Doctoral 


Unknown Degree 


Number of 
Faculty 


Percent of 
Degree 


Number of 
Faculty 


Percent of 
Degree 


[ Number of \ 
Faculty 


Percent of 
Degree 


1 Number of 
Faculty 


Percent of 
Degree 


Number of 
Faculty 


Percent of 
. Degree 


Number of 
Faculty 


Percent of 
Degree 


Number of 
Faculty 


Percent of 
/Total Full- 
time Faculty 


Anesthesiology 


25 


4.9 


s 462 


91.7 


9 


1.8 


2 


0.4 


2 


0.4 


4 


0.8 


* 504 


100.0 


Dermatology 


10 


8.0 


87 


69.6 


20 


* 16.0 


0 


0.0 


7 


5.6 


1 


0.8 


125 


100.0 


Family Practice 


4 


5.6 


31 


43.7 


12 


16.9 


5 


7.0 


19 


26.8 


0 


0.0 


71 


100.0 


Internal Medicine 


189 


6.2 


2647 


86.7 


123 


4.1 


4 


0.1 


76 


2.5 


13 


0.4 


3052 


100.0 


Neurology 


34 


8.0 


330 


77.6 


48 


11.3 


0 


0.0 


,11 


2.6 


2 


0.5 . 


425 


100.0 


Obstetrics/Gynecol ogy 


31 


5.3 


472 


81.5 


63 


10.9 


0 


0.0 


12 


2.1 


1 


0.2 


579 


100.0 


Ophthalmol ogy 


22 


8.4 


165 


63.0 


57 


21.8 


3 


LI 


11 


4.2 


4 


1.5 


262 


100.0 


Orthopedic Surgery 


11 


7.8 


118 


83.7 


7 


5.0 


. 0 


0.0 


4 


2.8 


1 


0.7 


141 


100.0 


Otolaryngology 


5 


2.7. 


91 


49.5 


48 


26.1 


3 


1.6 


37 


20.1 


0 


0.0 


184 


100.0 


Pediatrics 


56 


3.7 


1236 


82.4 


128 


8.5 


3 


0.2 


75 


5.0 


3 


0.2 


1501 


100.0 


Physical Medicine & Rehabilitation 


10 


3.7 


142 


51.8 


40 


14.6 


0 


0.0 


74 


27.0 


- 8 


2.9 


274 


100.0 


Psychiatry 


44 


2.6 


981 


58.3 


451 


26.8 


1 


0.1 


199 


11.8 


6' 


0.4 


1682 


100.0 


Public Health & Preventive Medicine 


24 


4.6 


207 


39.3 


147 


27.9 


6 


1.1 


138 


26.2 


5 


0.9 


527 


100.0 


Radiology 


32 


3.7 


639 


72.7 


.103 


1K7 


2 


0.2 


86 


9.8 


17 


. 1.9 


879 


100.0 


Surgery 


117 


8.2 


1176 


82.8 


80 


5.6 


12 


0.9 


27 


" 1.9 


8 


0.6 


1420 


100.0 


Other Clinical - 


" 0 


0.0 


1 


50.0 


0 


. 0.0 


0 


-0.0 


1 


50.0 


0 


0.0 


2 


100.0 


TOTAL CLINICAL . * 


614 


5.3 


8785 


75.5 


1336 


11.5 


41 


0.4 


779 


6.7 


73 


0.6 


11628 


100.0 



Excerpted from Comparison of Characteristics of U.S. Medical School Salaried Faculty in the Past Decade, 1968-1978 .' AAHC. Oct. 1979. 
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Summary Exhibit VI. 4 



NUMBER ANO PERCENT DISTRIBUTION OF FULL-TIME MEOICAL SCHOOL FACULTY" 
BY CLINICAL OEPARTM^NT ANO DEGREE 1977-78 



CLINICAL 
OEPARTMENT 


TYPE OF OEGREE 


TOTAL FULL- 
TIME FACULTY 


M.O. 


5 Ph.O. 


M.O. 


Ph.O. 


O.H.O. 


Non-OoctOral 


Unknown Oegree 


Number of 
Faculty 


Percent of 
Degree , 


Number of 
Faculty 


Percent of 
Degree 


Number of 
Facul ty 


Percent of I 
Degree 


Number of 
Faculty 


Percent of 
Degree 


Number of 
Faculty 


Percent of 
Degree 


Number of 
Faculty 


Percent of 
Degree 


Number of 
Faculty 


Percent of 
Total Full- 
Tlme Faculty 


Anesthesiology 


70 


4.6 


1340 


.88.9 


58 


3.8 


6 


0.4 


22 


1.5 


. 12 


0.8 


1508 


100.0 


Oermatology 


14 


6.1 


164 


71.6 


39 


17.1 


1 


0.4- 


3 


1.3 


8 


3.5 


229 


100.0 


Family Practice 


13 


1 .6 


529 


66.5 


104 


13.1 


11 


1.4 


127 


16.0 


11 


1.4 


795 


100.0 


Internal Medicine 


360 


4.7 


6544 


85.4 


536 


7.0 


11 


0.1 


155 


2.0 


61 


0.8 


7667 


100.0 


Neurology 


62 


6.4 


713 


73.3 


141 


14.5 


1 


0.1 


35-, 


3.6 


20 


2.1 ■ 


972 


100.0 


Obstetrics/Gynecology 


68 


5.0 


, 1061 


78.1 


162 


11.9 


4 


0.3 


49 


3.6 


14 


r.i 


1358 


100.0 


Ophthalmology 


37 


6.6 


370 


' 65.5 


120 


21.2 


5 


0.9 


22 


3.9 


11 


1.9 


565 


100.0 


Orthopedic Surgery 


18 


4.4 


350 


84.7 


30 


7.3 


1 


0.2 


11 


2.7 


3 


0.7 


413 


100.0 


Otolaryngology * 


10 


2.5 


211 


J3.3 


109 


27.5 


4 . 


1.0 




14.9 


3 


0.8 


396 


100.0 


Pedia tn'r? 

rcu iu ki iv>3 


113 


3.3 


2787 


80.4 


327 


9.4 


20 


0.6 


183 


' 5.3 


34 


1.0 


3464 


100.0 


Physical Medicine & Rehabilitation 


12 


2.4 


257 


51.0 


86 


17.0 


3 


0.6 


136 


27.0 


10 


2.0 


504 


100.0 


Psychiatry 


98 


2.5 


2164 


55.5 


1150 


29.5 


2. 




439 


11.3 


46 


1.2 


3899 


100.0 


Public Health & Preventive Medicine . 


• 29 


2.8 


373 


36.7 


371 


36. 5„ 


19 


1.9" 


202 


19.9 


22 


2.2 


1016\ 


100.0 


Radiology c 


93 


3.7 


1833, 


72.8 


386 


15.3 


10 


0.4 


146 


5.8 


50 


2.0 


2518 


100.0 


Surgery 


189 


5.7 


2703 


82.2 


229 


7.0 


46 


1,4 


74 


2.2 


49 


1.5 


3290 


100.0 


Other .Clinical 


1 


1.8 


34 


59.6 


11 


19.3 


0 


0.0 


11 


^19.3 


0 


0.0 


57 


100/0 


TOTAL CLINICAL 
1 v- 


1187 


4.1 


21433 


74.8 


3859 


13.5 


T44 


0.5 


' 1674 


J.9 


354 


.1.2 


28651 


lob.o 



Excerpted from Comparison of Characteristics of U.S. Medical School Salaried Faculty 1n the Past Oecade, 1968-1978 . AAMC, Oct. 1979. 
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VII. PROJECTIONS OF REPLACEMENT NEEDS FOR MEDICAL SCHOOL FACULTY, 1980-1990 



Introduction 



ERIC 



This section of the report presents "proi ec.ti ons-of- the ~f utUEe- repl acement 
need for the full-time faculty of U.S. medical schools. Separate projections 
are made for the number needed to replace faculty who leave and the number 
needed to maintain different growth rates in the total faculty. Projections 
are presented for the years 1980 through 1990. 

Projections of replacement need are made by applying age-specific loss 
rates to the present. and projected future age distributions/of the medical 
school faculty. Future age distributions are in part a function of the 
future growth \- the size of the faculty. This is because higher growth 
rates result in the addition of" larger numbers of young faculty. Since the 
future growth in. faculty is unknown, three different rates of growth are 
used to produce^ three sets of projections. The three annual growth rates 
used, zero percent, three percent, and six percent, represent the range 
in expected rates of future growth. 

B. The Data 

Data used in*the study are derived from two sources. The primary source 
is the Faculty Roster System of the AAMC. The Faculty Roster is a computer- 
ized data base containing information on more than 90,000 past and present 
faculty members of American medical schools. 

Data from the Faculty Roster are used to determine the age-specific loss 
rates of fuVj-time facul ty, the base age distribution „of^the-fulJ-JtlmeJEacii]J:y- 
on January 1 , 1 980, and the age distribution of n£wly hired faculty. 
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This study used "Roll -Back" files generated fronfthe current-Faculty — 
Roster Master File. The Faculty Roster relies on reports from the medical 

schools for its information. When these reports are received, they are 

■ji - - 

incorporated into the master file. However, because of delays in reporting 
information, particularly on new---facifl2y^ to - 

provide the most accurate profile of the faculty at a point in time. A 
more accurate profile of the faculty is achieved when the current master 
file is used to generate a Roll-Back file for a previous point in time. 
These files are generated by the Faculty Roster System Roll -Back Program. 
The Roll-Back Program examines the effective dates of reported changes 
and generates the most accurate data file of faculty active at a previous , 
time. Essentially, the Roll-Back Program reconstructs the active portion 
of the master file as it would have appeared if there had been no delay in 
reports and all information had been immediately incorporated into the data 
base. Roll-Back filesfor January 1 of the years 1974 through 1979 were 
used in this study. 

An additional data file derived from the Faculty Roster contains more 
than 33,000 faculty members reported to the roster since 1967 who no longer 
hold appointments at American medical schools. These former faculty members 
comprise the inactive portion of the Faculty Roster master file. 

The second source of data is a tally of full-time faculty reported on 
the Liaison Committee on Medical Education (LCME) Annual Medical School 
Questionnaire. This questionnaire is administered by the LCME of the AAMC 
and the AMA to all American medical schools. - A tabulation of all full-time 
faculty employed by the medical schools on January 1, 1980 was made, from the 
most recent edition of the questionnaire. This tally, and an estimate of 
faculty at one school that failed to respond to the questionnaire, is the 
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base full-time faculty used .1* the projections. 



C . Method 



The model used to project future faculty needs and age distributions 
is based on four factors. These factors are: I. age-specific loss rates 
6f~fuTl -time faculty;. 2. the size and age distribution of the initial, or 
base, faculty; 3. the age distribution of new facul ty; 'and 4. the future 
growth of the faculty. » 

Age-specific loss rates were generated from the Faculty Roster. The 

r . 1 

age of persons reported to have left the^full -timfe faculty during the years 

1977, 1978, and 1979 were compared with'the number of fuU -time faculty of 

each age on January 1 of each of these years'. These data were used' to. cal- 

f • I * . 

culate age-specific rates of faculty loss and are presented in Exhibit VII 1 , 

They indicate relatively high rates of loss for both the youngest and'oldest 
faculty. ; 

January 1, 1980 served as the base for the projections made in this 

study. Data reported on the annual LCME questionnaire indicated a total 

of 49,605 full-time medical school faculty on this date,. However, the age '' 

distribution of these facultySs not reported. The proportional dis-tribu- 

tion of thts number among different ages was estimated from the Faculty 

Roster. '■ 

'i ■ • 

/ " ' •■ \ ' 

The agfe distributions of full-time faculty in the Roll-BacJ< files for/ 
January 1 of 1977, 1978, and 1979 were> calculated. An average of these .* 
distributions was seen as^the most accurate estimate of the recent age 



composition of full-time faculty. Since little recent change" in the age 
composition of the faculty is believed to have occurred, this average 

. V." • • .' ' '• 
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distribution was also used as the best estimate of the faculty age 
distribution on January 1 1 980. When the proportions of the distribution 
are applied to the number of total faculty, 49,605, an estimated age distri- 
bution of the faculty on January 1, 1980 is produced. This distribution is 
presented in Exhibit VII. 2.. It is used as the base for all subsequent pro- 
jections. 

The age distribution of new faculty was estimated in a similar fashion. 
-Full-time faculty receiving their first medical school appointments during 
the years 1974 through 1978 were identified, and their ages on. January I of 
the year of their first appointment were calculated. Their age distribution 
is used as the age distribution of new faculty in the projections. This "dis- 
tribution is presented in Exhibit VII.3. ^ • 

The final element needed for the projections is the future rate of c 
growth in the size of the full-time faculty. During the past five years^ 
this growth, has averaged about six percent per year. However, many people 
expect that this rate of growth will declines and possibly even become zero. 
Separate projections, therefore, were made for three different rates of annual 
growth. These' rates are zero percent, three percent, and six percent. 

The abbve factors were combined to project the future needs for new 
faculty and future age distributions in the following manner.. The age- 
specific loss rates were applied to the initial age distribution and used 
to estimate'the number of faculty of each age who leave the faculty during 
1980. The estimated numbers of lost faculty are subtracted from "the initial 
number of faculty for each age. This results in the number of continuing 
faculty for each age. The sum of the estimates of faculty loss is an 
estimate of the total, number who leave the faculty during the year. 




Exhibit VII. 1 
AGE -SPECIFIC LOSS RATES - ; QF FULL-TIME FACULTY 



P-ercent'of Faculty Leaving 
Age of Faculty on January 1 During Calendar Year 



23 




20.0 


24 




29.7 


25 




21.7 


26 




21.1 


27 




18.1 


28 




16.4 


29 




15.1 


30 




13.4 


31 




10.8 


32 




10.3 


33 




9.1 


34 




7.7 


35 


i 


6.8 


36 




6.7 


'37 




5.9 


38 ( 

39 ^/ 




.5.5 
5.3 


40 




4.8 


41 




4.9 


42 




3.8 


43 




3.6 


44 




4.0 


45 




4.0 


46 




3.2 


47 




3.0 


48 




2.8 


49 




3.5 


50 - 




2.9 


51 




3.2 


52 




3.1 


53 




2.9 


54 




3.7 


*P 




2.4 
3.3 


57 




3.4 


58 




3.7 


59' 




3.2 


60 




2.4 


61 




4.4 


62 ; 




5.3 


63 




3.9 


64 




11.7 


65 




10.8 


66 




12.3 


67 




13.5 


.68 




12.9 


69 




19.8 


and above 




11.0 
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Exhibit VII. 2 

ESTIMATED AGE DISTRIBUTION OF THE FULL-TIME FACULTY ON JANUARY 1, 1980 



Age 
23 

24 • 
25 
26 
27 

28 - * 
29 

30 
31 
32 
33 
34 
35 
36 
37 
. 38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 

60" 

61 , 

62 

63 

64 

65 

66 

67 

68 

69 

70 and above 
TOTAL 



ERIC 



Number 


Percent 


20 


; 0.04 


35 


0.07 


79 


0.16 


139 


0.28 


223 


jr. 45 


392 


Jr. 79 


734 


- #48 


1151 


Cm m JL 


1493 


*J • U 1 


1721 


3 47 


2069 


4.17 


2356 


4.75 


2416 


4.87 


2302 


4.64 


2118 - 


4.27 


2059 


4.15 


1959 


3.95 


1905 


3 R4 


1791 ^ 


O • O 1 


1696 


O • He 


1592 


3.21 


1533 


3.09 


1498 


3.02 


1493 


3.01 


1463 


2.95 


1399 


2.82 


1315 


2.65 


1245 


Cm • «/ I 


T1B6 


? 3Q 


.1 1 26 


Cm • Cm / 


" 1066 


2.15 


1032 


2.08 


962 


1.94 


878 


1.77 


754 


1.52 


•630 


• 1/27 


561 


1.13 


516 


1 04 


• 476 


n Qfi 


436 


0 88 


387 


0.78 


337 


0.68 


253 


• 0.51 


1 QQ 

i yo 


0.40 


159 


0.32 


124 


0.25 


99 


0.20 


229 


0.46 


49605 


100.0 
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Exhibit VI I. 3 
AGE DISTRIBUTION OF NEWLY HIRED FULL-TIME FACULTY 



Age of Faculty on Percent of Newly 

January 1 of Year Hired ' Hired Faculty 



99 
CC 


0 15 


91 


0 27 


9A 


0 67 




1 . 08 • 


9fi 


1 70 


71 


2.51 


CO 


4.71 : 


29 


8.02 




10.55 


n 


1 1 . 67 


1? 


11.72 


11 


10.28 


14 


7.81 


IR 


5.44 


Ifi 


3.92 


17 
j / 


2.77 


Ifl 


2.05 


39 


1.80 


An 


1.47 


Al 


1.15 


A9 


1 .06 


Al 
HO 


1.04 


HH 


0 94 


A£ 
HD 


0 92 


A£ 


n 80 


A7 


n 72 






49 / \ 

' i 


0.42 


bU 


n 4Q 


El 

bl 


n A7 

u • H/ 


be 


n 41 




n ifi 


RA 

□ H 


0.28 


55 


' 0.30 


55 


0.21 


57 


0.22 


58 


0.16 


59 


0.14 


60 


0.16 


61 


0.17 


62 


"0.11 


63 


0.08 


64 


0.14 



TOTAL 100.00 

v 

L 
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Replacement need in this study is defined as equal to this sum. 

Replacement need is an important element in the determination of the 
total number of new faculty who will be hiredjn a year. If the faculty 
is to remain the same size, new faculty must equal the replacement need. 
If the faculty is to grow, the number of new faculty must equal the replace- 
ment need plus the net increase in the size of the faculty. When the total 
number of new faculty is determined, they- are distributed among the differ- 
ent ages according to the new faculty age distribution. The number for each 
age is then added to the number of continuing faculty of that age. This 
procedure results in a new age distribution which combines the effects of 
both faculty loss and accessions during a^ year. However, at the end of a 
year, the faculty are one year older than they were at the beginning. This 
is expressed in the distribution by moving the counts for each age to the 
next higher age. 

The completion of this-process results in a projected age distribution 
for January 1 of the next year.. This age distribution is then used to pro- 
ject the following year. In this study, ten such projections are made for 
..each of the assumed growth rates. 

D. findings 

An initial focus of this study, as specified in the contract, was the 
estimation of age- specific death and retirement rates. The loss of faculty 
for these reasons is especially important because the loss is usually irre- 
versible. The reasons reported to the Facility Roster for the loss of full- 
time faculty during 1977, 1978, and 1979 were examined. This analysis 
showed that less than 10% of the loss during each of these years was for the 
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reported reasons of death or retirement. The vast majority of the faculty 
loss was for other reasons. Age-specific rates of retirement and death, 
derived frpm this analysis, are presented in Exhibit VII. 4. This analysis 
also showed that about 6G%-~of^^fdiC^ty lost during these three years « 
were less than 40 years old. 

The techniques described in the previous section were used to produce 
a series of projections of future faculty need and age composition. Faculty 
need was divided into two components, the need for new faculty to replace 
those who leave faculty positions and the need for additional faculty to 
maintain any growth. Replacement need results from the loss of faculty 
for all reasons, rather than just death and retirement. Tl\e loss rates 
presented in Exhibit VII. 1 were therefore used to estimate this need. 
Separate projections were made assuming future annual growth rates in the 
size of the faculty of zero percent, three percent, and six percent. 

Exhibit VII. 5 presents these projections of need for the years 1980 
through 1990. The first three rows, .under *he calendar years, present pro- 
jections of need assuming the size of the medical school faculty remains at 
the January 1980 size of 49,605. When the age-speciftc loss rates in 
Exhibit VII. 1 are applied to the faculty age distributions in January 1980, 
2,940 full-time faculty members are estimated to leave the medical school 
faculties* An equal number of new faculty is therefore needed to replace 
the facultv who leave. Under conditions of zero growth, no additional 

new faculty are jieeded since the replacement of 2,940 faculty wiil maintain 

> 

the size of the faculty at 49,60b. However, if a three percent jgrowth in 
the faculty is to occur, an additional nunber, equal to three percent of 
the initial faculty, or 1,488, must also be hired. This results in a total 




need "of 4,428 new full-time faculty. These figures are given in the. second 
three rows in Exhibit VII. 5. In the same ,anner, six percent growth in the 
total faculty will be achieved in 1980 if 2,9/6 new faculty, in addition to 
the 2,9£0 needed for replacement or a total of b,918, are hired. 

Following 1980, the estimates of replacement need are different for 
the various growth rates. This is due to two factors. The first factor is 
the increase in the total size of . the faculty under three percent and six 
percent growth rates. -Given a similar proportion of faculty who leave, the 
larger size of the total faculty results in a larger number leaving. The 
second factor is the difference in the proportional age distributions of 
the faculty. Over time, the proportion of faculty in different age groups 
changes. When the age-specific loss rates are applied to these new distri- 
butions, the changes in the age distributions may result in a change in the 
estimated number of lost faculty, even when the to\tal size of faculty remains 
constant. This is because the age-specific los« rates differ with age. The 
effect of this second factor is evident in the initial .decline in the 
replacement need that is projected to occur under zero growth.. In this 
series of projections, the smaller number of new faculty being added each 
year results in ah older composition of the faculty. The increase in the 
proportion of faculty between the <ages of 40 and 60, *and th'e low loss rates 
which apply to faculty in these ages, result in the decline" in projected 
replacement need. * 

Overall, the projections show a wide range of possible future needs for 
new full-time faculty. While the projected total need, under conditions of 
zero growth, declines slowly from 2,940 new fatuity in 1980 to a low of 2,587 
in 1987 and remains roughly constant, it increases substantially under con-- 
ditions of six percent growth. The third series of projections shows total 
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need increasing from 5,9i6 new faculty in 1980 to 10,605 in the year 1990, 
if the faculty grows at a rate of six percent. 

The projection of the .'uture need for new faculty also produced pro- 
jections of future age distributions of the full-time fa-ulty. Separate 
projections were made for each of the three growth rates. Ex'.ibit VII. 6 
presents the projected future age distributions under conditions of no 
growth. Each column shows the projected number of full-time faculty of 
each age on January 1 of a year. The number for each age is rounded to the 
nearest person but based on unrounded calculations that involved fractional 
persons. The totals at the bottom of the columns are totals of the rounded 
counts. The results of the unrounded calculations, used to produce Exhibit 
VII. 6, total to exactly 49,605 for every column. 

The projected age distributions under-offidTtions of three percent and 0 
_six percent growth are presented in Exhibits VII. 7 and VII. 8, respectively. J 
These, distributions incorporate the additional new faculty required for the J 
growth specified. As in the previous exhibit, the counts given for each age ) 
are rounded, and the totals given at the bottom are totals of the rounded 
counts presented. 

Exhibits VII. 9 through V 1 1 .11 present some~bT _; Ehe chara<rt"efTsrtrtcsrof 
the three sets of age projections in a more concise form. These exhibits 
show the proportions of faculty in broad age categories for each year of the 
projections. These proportions have their most dramatic shift under ccndi- 
ti ons_ of _zerq g rowth. T his s hift, showing a dramat ic aging of the full -tire 
.faculty, is presented in Exhibit VII. 9. It shows a substantial decline in 
the proportions, and number, of faculty under the age of 40. Faculty aged 
22 through 29 drop from 3.3 percent of the total to 1.1 percent, while 

. .. 1 
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Exhibit VI 1. 4 

KATE OF YEARLY LOSS OF FACULTY DUE TO RETIREMENT,- DEATH , AND ALL OTHER REASONS 



Age of Faculty 



257- 29 
30 - 34 
35 39 
40 - 44 
45-49 
50 - 54 
55 - 59 
60 - 64 
65 - 69 
70 and Above 



Percent Retiring 
During A Year 



0.15 
0.56 
2.63 
9.63 
5.83 



Percent Dying 
During A Year 



Percent Leaving 
For Other Reasons 



1 



16.66 
9.76 
6.03 
4.12 
3.11 
2.80 
2.31 
2.03 
2.36 
3.26 



) 1 
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Exhibit VII. 5 

PROJECTED ANNUAL NEED FOR NEW FULL-TIME FACULTY FOR THE YEARS 1980 THROUGH 1990, 
ASSUMING 0 PERCENT, 3 PERCENT, AND 6 PERCENT GROWTH RATES 

: ^ : " : *5 : 

Calendar Year 1980 1981 T982 1983 1984 1985 1986 1987 1988 1989 1990 
Zero Percent Growth 

.Number Needed for Replacement 2940 2825 2741 2681 2637 2610 2594 2587 2590 2601 2617 

Number Needed for Growth 0 0 0 0 0 0 0 0 0 0 0 

Total Need 2940 2825 2741 2681 2637 261 0. 2594 2587 2590 2601 2617 

Three Percent Growth 

Number Needed for Replacement 2940 2961 3003 3060 3130 3213 3304 3405 3514 3632 3755 

Number Needed for Growth 1488 1533 1579 1626 1675 1725 1777 1830 1885 1942 2000 

Total Need 4428' 4494 4582 . 4686 4805 4938 5081 5235 5399 5574 5755 

Six Percent Growth 

Number Needed for Replacement 2940 '3097 3272 3464 3671 3896 4136 ' 4394 4669 4964 5275 

Number Needed for Growth 2976 " 3155 3344 3545 3758 3983 4222 4475 4744 5028 5330 

Total Need ' 5916 6252 6616 7009 7429 7879 8358 8869 9413 9992 10605 
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Exhibit* VII. 6 



PROJECTED NUMBER OF FULL-TIME FACULTY BY AGE FOfl THE YEARS 1980 THROUGH 1990, 
ASSUMING NO GROWTH IN TOTAL! FACULTY 



23 
24 
25 
26 
27 
28 
29 

30' 

31 

32 

33 

34 

35 

36 

37 

38 

39 



n ° 

°ERLC 



1980 


1981 


1982 


20 


4 


4 


35 


24 


\J1 


79 


44 


36s 


139 


94 


65 


223 


160 


122 


392 


256 


202 


73^ 


466 


347 


1, 151 


859 


622 


1,493 


1,307 


1,042 


1 75 1 

1) (£l 


1 A7C 

I , o f o 


i line 

1 , 496.. 


2,069 


1,888 


1,834 


2,356 


2,183 


2,007 


2,416 


2,404 


2,236 


2,302 


2,412 


2,394 


2,118 


2,263 


2,361. 


2,059 


2,074 


2,208> 


1,959 


2,006 


2,018 


1,905 


1,908 


■ 1,951 


1,791 


1,857 


1,858 


I , 0^ D 


1 ,737 


1,799 


1,592 


1,663 


1,701 


1,533 


.1,565 


1,633 


1,498 


1,499 


1,529 


1,493 


1,465 


1,465 


1,463 


1,469 


1,441 


1,399 


1,440 


1,4«5 


1,315 


1,379 


1,418 


1,245 


... f 

1,281 


1,343 


1,186 


1,223 


1,258 


1 1 0£ 


1,162 


1, 197 


1,066 


1, 103 


* 1,138 


1,032 


1 ,046 


. • 1,081 


962 


1,002 


1,015 


878 


948 


986 


754 


855 


923 


630 


735 


832 


561 


611 


712 


516 


547 


595 


476 


508 


538 


*4 JO 


Ji C n 


490 


387 


416 


439 


337 


374 


402 


253 


302 


334 


198 


226 


269 


159 


174 


198 


124 


138 


151 


99 


108 


120 


229 


283 


338 



1983 

4. 
1 1 
26 
58 
98 
169 
298 

514 
828 
1,249 
1,663 
1,949 
2,067 
2,233 
2,341 
2,298 
2,143 

1,960 
1,898 
1,798 
1,760 
1,668 
1,593 
1,493 
1,440 
1,418 
1,423 

1,380* 
1,317 
1,231 
1, 171 
1,115 
1,049 
999 
959 
898 
806 

693 
585 
519 
467 
424 
359 
298 
236 
-171 
132 

397 



Number of faculty on January 1 of year 



1984 

4 
10 
. 26 
49 
91 
148 
267 

468 
728 
1,051 
1,434 
1,787 
2,008 
2,072 
2,188 
2,277 
2,227 

2,078 
1,905 
1,836 
1,758 
1,725 
1,626 
1,554 
1,-467 
1,416 
1,396 

1,384. 

1,353 

1,287 

1,204 

1,147' 

1 ; 08 1 
1,032 

972 
932 
869 

784 

681 • 

564 

494 

451 

378 

320 

261 

204 

149 

459 



1985 
4 

10 
25 
49 
84 
141 
248 

438 
684 
957 
1,252 
1,575 
1,856 
2,015 
2,037 
2,132 
^2,206 

2,156 

2,017 

1 ,842. 

1,754 

1,722 

1,681 

1,585 

1 ,525 ■ 

1,44*2 

1,394 

1,358 
1,357 
1,322 
1,258 
1,179 
1,112 
1,063 
1,003 
945 
902 



845 
769 
656 
537 
477 
402 
337 
281 
226 
178 

528 



1986 

4 
10 
25 
48 
83 
134 
241 

• 420 
655 
915 
1,164 
1 ,406 
1,657 
1,872 
1,982 
1,989 
2,068 

2,136 
2,091 
1,948 
1,800 
1,757 
1,678 
1,638 
. 1,555 
^,498 
1,419 

'1,356 
1,331 
1,326 
1,292 
1,231 
1, 43 
1,093 
1,033 
975 
914 



339 



877 
829 
740 
624 
518 
425 
359 
296 
243 
197 

613 



1987 

4 

10 

24 

48 

82 
133 
234 

412 
637 
887 ' 

1,124 

1,324 

1,500 

1,685 

1,848 

1,937 

1,933 

2,005 

2,072 

2,018 

1,901 . 

1,762 

1,711 

1,635 

1,606 

1,527 

1,473 

1,380 
1,329 4 
1,301 4 
f,296 ' 
1,264 * 
i, 193 H 
1,123 
1,062 
1,004 
943- 

1 888 
860 
797. 
704 
6.02 
461 
379 
315 
256 " 
212 



1988 

4 
10 
24 
47 
82 
132 
233 

406 
630 
870 
1,099 
1,288 
1,424 
1,539 
1,674 
1,811 
1,883 

1,877 
1,947 
2,000 
1,969 
1,859 
1,716 
1,666 
1,603 
1,576 
1,501 

1 ,432. 
1,353 
1,299 
1/271 
1/268 
1,224 
1 ; 172 
1 , 09 1 , 
1,032 
971 

"916 
871 
827 
758 
679 
535 
411 
332 
272 
223 



1989 

4 
10 
24 
47 
81 
132 
232 

406 
625 
864 
1,084 
1,265 
1,391 
1,468 
1,537 
1,647 
1,765 

1,830 
1,825 
1,881 
1,951 
1,925 
1,809 
1,671 
1,633 
1,574 
1,549 

1,403. 

1,322 

1.2*5 . 

1,243 

1,228 

1,202. 

1;139 

1,060 
998 

944 
898 
837 
786 
731 
* 603 
477 
360 
287 
237 



49,605 49,603 49,604 49,606 49,602 49,606 49,608 



704 797 888 

49,605 49,604 '49.601 



1990 

4 
10 
24 
47 
81 
132 
233 

406 
626 
862 
1,080' 
1,253 
1,371 
1,438 
1,472 
1,518 
1,610 

1,718 
1,780 
1,766 
1,837 
1,908 
1,872 
1,761 
1,638 
1,603 

1,547 

1,506* 

1,429. 

1,370 

1,292 

1,242 

J, 204 

1,206 

1,168 

1,106 

b025_„ 

970 
926 
863 
796 
757 
649 
538 
418 
311 
250 

980 



49.60* 



Exhibit VII, 7 

PROJECTED NUMBER OF FULL-TIME FACULTY BY AGE FOR THE YEARS 1980 THROUGH 1990, 
ASSUMING A 3 PERCENT ANNUAL GROWTH IN TOTAL ^ACULTY 



23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
3^ 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 

46 . 
47 
48 
49 

50 
51 

52 ( 

54 
55 

57 
58 
59 

60 
• 61 
" 62* 

63 

64 
• 65 

' k 

68 
69 

7Hi. 



1900 

20 

35 

79 
139 
223 
392 
734 

1,151 

1,49T 

1,721 

2,069 

2,356 

2,416 

2,302 

2, 118 

2,059 

1,959 

1,905 

1,791 

1,696 

1,592 

1,533 

1,498 

1,493 

1,463^. 

1 ,399 

1,315 

1 ,245 
1, 186 
1,126 
1 ,066 
1,032 
962 
878 
754 
630 
561 

51 6 
476 
436 
387 
337 
253 
198 
159 
124 

99 
229 



1981 
7 

28 
54 
1 10 
185 
294 
536 

978 
1,464 
1,849 
2,063 
2,336 
2,520 
2,493 
•2,321 
2,116 
2,037 

1,935 
1,879 
1,754 
1,678 
1,581 
1,513 
1,479 
1* 481 
1,451 
1,389 

1,288 
1,231 
1,169 
1, 109 
1,051 
1 ,006 
952 
858 
738 
614 

549 
511 
463 
418 
375 
304 
226 
174 
138 
108 

'283 



1982 

7 

18 

50 

91 
163 
264 
457 

815 
1,321 
1,830 
2, 185 
2,337 
2,507 
2,593 
2,502 
2,308 
2,092 

2,010 
1,908 
1,839 
1,735 
1,664 
1,560 
1,494 
1,468 
1,469 
1,440 

1,359 
1,273 
1,213 
1, 151 
1,093 
1 w025. 
995 
930 
839 
718 

601 

543 

496 

443 

JJ05 

337 v 

271 

198 

151 

120 

338 



1W3 

7 
18 
43 
89 
150 
249 • 
437 

755 
1,189 
1,713 
2, 179 
2,457 
2,515 
2,586 
2,599 
2,481 
2,275 

2,064 
1,981 
1,867 
1,818 
1,720 
13641 
1,540 
1,463 
1 ,457 
1,458 

1,409 
1,342 
1,254 
1,194 
1,134 
1 ,065 
1,014 
972 
908 
815 

701 
594 
527 
475 
429 
364 
301 
238 
171 
132 

397 



Number of faculty on January 1 of year 



T9P 

7 
18 
44 
84 
150 
240 
429 

747 
1, 148 
1,607 
2,086 
2,462 
2,634 
2,599 
2,596 
2,575 
2,441 

2,239 
2,034 
1 ,938 
1,'846 
1 ,801 
176&5 
1,618 
1,528 
1 ,472 
1 ,447 

1,427 
1,391 
1,^21 

\'Me 

1 , 105 
1 ,053 
990 
949 
882 

795 
692 
576 
504 
460 
385 
325 
264 
206 
♦ 149 

* 459 



T9U5" 

7 
19 
45 
86 
148 
244 
427 

750 
1,154 
1 ,585 
2,005 
2,390 
2,648 
2,716 
2,613 
2,576 
2,532 

2,398 
2,202 
1,990 
1,915 
1,830 
1,774 
1,671 
1 ,605 

a 1,517 

1,463 

1,417 
1,409 
1,369 
1,300 
1,216 
1 ,146 
1,093. 
1,028 
967 
922 

- 861 
784 
670 
551 
488 
413 
343 
285 
228 
179 

528 



1986 

7 
19 
46 
89 
152 
245 
437 

758 
1,170 
1,606 
2,000 
2,330 
2,592 
2,737 
2,728 
2,596 
2,536 

2,487 
2,355 
2,151 
1,967 
1,897 
1,803 
1,748 
1,657 
-1,592 
1,507 

1,433 
- 1,400 
• 1,387 
1,347 
1,280 
1,185 
1,133 
1,067 
1 ,004 

939 

899 
848 
758 
640 
533, 

„ 4 38 
368 
301 

0 247 
-199 

613 



1987 

8 
19 
47 
91 
157 
252 
444 

779 
1,192 
1,637 
2,036 
2,340 
2,547 
2,692 
2,753 
2,708 
2,557 

2,493 
2,442 
2,298 
2,123 
1,949 
1 ,869 
1,778 
' 1,733 
1 ,644 
1 ,581 

1>76 
1,416 
1,379 
1,365 
1,326 
1,247 
1,172 
1 , 106 
1 ,042 
975 

916 
886 
819 
723 
619 
478 
391 

^60 
215 

705 



198*8 

8 
21 
48 
93 
161 
260 
457 

797 
1,227 
1,674 
2,082 
2,389 
2,569 
2,659 
2,717 
2,736 
2,666* 

2,516 
2,450 
2,383 
2,266 
2, 101 
1,920 
1 ,842 
1,763 
1,719 
1,633 

1,548 
-1,459 
1 , 395 
1,358 
1,344 
1,292 
1,233 
1 ,144 
1 ,080 
1,012 

951 
902 
856 
781 
■r 699 
. 554 
426 
343 
279 
226 

799 



1989 

8 

21 

51 

96 
165 
267 
472 

821 
1,260 
1,725 
2,134 
2,448 
2,627 
2,688 
2,692 
2,706 
2,696 

2,622 
2,475 
2,392 
2,350 
2,241 
2,068 
1,893 
1,826 
1,749 
1,707 

1,599 . 

1,530, 

1,438 

1,374 

1,338 

1,309 

1,277 

1 ,204 

1,117 

1,04Q^ 

987 
937 
871 - 
817 
755 ' 
625 
J 494 
374 
297 
243 

892 



ERIC 



49,605 51,096 



52^626 " 54,207 55,828 



57,507 "50,231 

340 



61 ,008 • "62,838 . 64,727 



1990 

8' 
21 
52 
100 
170 
375 
486 

847 
1,299 
,1,774 
2,200 
2,512 
2,695 
2,751 
2,72.6 
2,687 
2,671 

2,653 
2,578 
2,418 
2,360 
2,323 
2,204 
2,037 
1,877 
1,811 
1,737 

1,671 
1,5flO 
1,507 
1,416 
1,354 
1,304 
1,294 
1,2V 
1,175 
1,085 

1,023 
972 
9t>5" 
831- 
-790 
674 
558 
433 
. v324 
259 

989 



66,663 



Exhibit VII. 8 



""PROJECTED NUMBER OF FULL-TIME FACULTY BY AGE FOR THE YEARS 1 98 0 THROUGH 1990, 
ASSUMING A 6 PERCENT ANNUAL GROWTH IN TOTAL FACULTY 



.23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 




1980 


1981 


1982 


1 Q fl "3 

i y o j 


20 


9 


9 i 


10 


35 


32 " 


24 


25 


79 


64 


64 


61 


139 


126 


* 118 4 


122 


223 


210 


206 


206 


392 


331 


329 


335 


734 . 


606 


571 


587 



1,151 
1,493 
1,721 
2,069 
2,356 
2,-416 
2,302 
2,118 
2,059 
1,959 



1,098 
1 ,621 
2,022 
2,237 
2,489 
2,637 
2,574 
2,380 
2,157 
2,067^ 



1,016 
1,610 
2,175 
2,546 
2,676 
2,786 
2,798 
2,647 
2,413 
2,167 



1 ,905 


/T^2 


2,070 


1,791 


1 ,901 


1,960 


1,696r 


1,771 


1 , 880 


1,592 


. 1,694 


1,770 


1 , 533 


H596 


1,698 


1,498 


1,527 


1,591 


1,493 


1,493 


1,523 


1,463 


1,493 


1,495 


1,399 


1,462 


1,493 


1,315 


1,399 


1,46? 


1,245 


1,294 


1,376 


1, 186 


1,238 


1,287 


1, 126 


1,176r 


1,228 


1 ,066 


-1,115 


1,165 


1,032 


1 ,056 


1,105 


962- 


1,010 


"1,034 


878 


957 


1,005 


754 


861 


939 


630 


741 


845 


561 


616 - 


724 


516 


551 


605 


476 


513 


548 


436 


465 


501 


387 


419 


447 


337 


377 


408 


253 


306 


342 


198 


226 


273 


159 


174' 


198 


124 


138 


151 


99 


108 . 


120 


229 


283 


338 



1,015 
1,578 
2,208 
2,726 
2,994 
2,987 
■2,956 
2., 870 
2,674 
2,416 

2,1-71 
2,068 
1 ,940 
1,879 
1,775 
1,692 
1,588 
1,527 
1,498 
1,495 

1,439 
1,369 
1,277 
1,217 
1,155 
1,083 
1,029 
. 986 
■ 922 
824 

710 
• 601 
535 
482 
435 
37 0 
305 
239 ■ 
171 
132 

397 



1984 

11 

27 
65 
123 
215 
345 
610 



1985 

1 1 
29. 
69 
131 
223 
363 
638 



1,060' 1,114 
1,618. , ' 1,702 
2,225 'S 2 »310 
2,802 . A 2,867 
3,198 i ) 3,311 
3,532 
P3,490 
3,244 
3,060 
2,888 



3,3n 

3.165 
3,033 
2,895 
2,671 



2,414 
2,170 
2^047 
1,941 
1,884 
1,770 
1,689 
1,593 
1„532 
1,502 

1 ,'472 
1,432 
1,358 
1,266 
1,207 
1,132 
1,078 
1,010 
968 
899 

807 
. 704 
586 
514 
469 
394 
330 
267 
207 
.149 

459 



2,663 
2,407 
2,1U9 
2,04*} ^ 
1,948 * 
1,878 
1 ,768 
1 ,694 ' 
1,599 
1,538 

1,481 
1 ,4166 
1 ,421 
1,346 
1,256 
1,183 ' 
1,127 ■ 
1,058 

"99? 

944 

881* 
800 
686 
563 
■ 5Q0 
425 
351 
289 
231 
180 

528 



1986 

12 
30 
73 
139 
237 
380 
675 

1 ,'174 
1,796 
2,438 
2,996 
3,416 
3,671 
'3,72 
3,5^5 
3,271 
3,053 

2,877 
2,651 
' 2,380 
2,151 
2,0'56 
1,944 
1,875 
1,774 
1,700 
1 ,606 

1,517 
1,477- 
1,456 
1,409 
1,335 
1,232 
T, 178 
T, 106 
1,039 
968 

' 925 
872 
778 
658 
547 
«53 
379 
308 
250 
201 



1987 


1988 


1989 


'13 


' 13 


14 


32 


34 


36 


* 77 


82 


87 


147 


156 


166 


■ 252 


267 


" 283 


404 


429 


455 


712 


755' 


802 



1990 



1,244 
1,899 
2,578 
3,ltf? 
?,583 
3,806 
3,876' 
3,799 
3,586 
3,263 

3,042 
2,862 
- 2,617 
2,378 
2,161 
■2,052 
1,9.43 
1,882 
1,781 
1,708 

< 1,585 
1,514 
1,469 
1,445 
1 ,,398 ' 
1.J09 
1,228 
1,157 
1,087 
1,014 

949 
' 316 
* 848 
-746 
639 
495 
404 
332 
266 
218 



614 



707 



1,316 
2,013 

o 3S352^ 
3,790 
4,000 

• 4,030 
3,964 
3,820 
3,571 

3,250 ■ 

3,026 

2,824 . 

2,612 

2,385 

2, 158; 

2,051 

1,952 

1,889 

1,790 

1,685 
1,582 
1,507 % 
1,460 
1,435 * 
1,371 
1,304 
1 ,206 
1,137. 
•1,061 

994 " 
. 940 
89 1 
■813 
724 
577 
442 
354 , 
287 
232 



80T 



1,396 
2,133 
. 2,89 f 4 
3,551 
4,015 
4,233 
4,240 
4,129 
3,991 
3,803 

■3,551 
3,232 
2,986 
2,816 
2,616 
2,378 
2, 158 
2,061 
1,9.61 
•1 ,898 

-J C767 
*1 ,682 
1,576 , 
1,499 
1,452 
1,408 
1,366 
1 ,281 
1,186 
1,110 

1 ,040 
985 
915 
854 
789 
652 
515 
388' 
306 
250 



~902~ 




176 
301 
483 
85>1 

1,482 
..2 ,-26 3* 
3,069 
3,767 
4,255 
4,486 
4,489 
4,348 
4,162 
3,976 

3,781 
3,527 
3,189 
2,978. 
2,819 
2,605 
2,375 
'2, 169 
2,071 
1,972 * 

1,874 
1,765 
1,675 
1,568 
1,491 
1,126 
1,404 
1:342 
3,259 
1, 158 

1,088 
1,031 

959 

877 

829 

711 

582 

452 

336 
■ 267 , 



49,605 52,528 55,736 ,59,081 62,624 66, 382 70; 362 74,590 79,064 



§4f 



83,608 88,836 



♦ t p 




Exhibit VI 1. 9 , ^ 

PROJECTED, AGE DISTRIBUTION OF FULL-TIME FACULTY FOR THE YEARS 1980 THROUGH 1990 ,. 

' ASSUMING NO GROWTH IN TOTAL FACULTY 
" (Derived From Exhibit VI I. 6) 



A n rt v\ -P" 

4 Mges ot 
Faculty 




• 


i 

Percent of Faculty 


Jn Age Group on January .1 of Year 




t 


1980 '.. 


1981 

* • 


1982 


1983 


1984 


n no c 

1985 


l noc 


i yo/ 


1 QQQ 

i yoo 


1989" , 


' 1990 


i 

22-29 * 


3.3 


2.1 


1.6 


1.3 


1.2 


1.1 


1.1 


1.1 


i.i 


1 .1 • 


1.1 


30-39 


39.6 


38.4 


36.7 


34.8 


32.7 


30.5 


28.5 


26.8 


25.4 


24.3 


. 23.5 


40-49 


31.6 


32.2 


32.7 


33.2 


33.8 


34.6 


. 35.3 


35.7 


35.7 


35.6 , 


35.1. 


* 

50-59 - 


19.0 


20.1 


21.1 


22.0 


22.7. 


23.2 


23.5 


24.0 


24.4 


24.8 


l 25.3 


60-64 


4.3 


4.6 


5.0 


5.4 


6.0 


6.6 


7.2 


7.8 


8J2 


8.5 


8.7 


65 and abqve 


, 2.1 ' 


2.5 


2.8 


3.2 


3.6 


3.9 


4.3 


4.7 


.5.2 


5.7 


6.3 


TOTAL* 


100:0 


1.00.0 


100.0 


"lOO.O 


100.0 


100.0 


100.0 


100.0 


loo.b 


100.0 


100. o- 



* Percentages may not add to 100.0 due to rounding. 



\ 
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Exhibit VII. 10 

7 

PROJECTED AGE DISTRIBUTION OF FULL-TIME FACULTY FOR THE YEARS 1980 THROUGH 1990 
ASSUMING A 3 PERCENT ANNUAL GROWTH IN TOTAL FACULTY 
(Derived From Exhibit VI I. 7) 



I 

PO 

00 
i 



Ages of . 
Faculty 






Percent of Faculty 


in Age Group on January 1 of Y 


ear 






i you 


i yo i 


1982 


1983 


1984 


• 1985 


1986 


1987 


1988 


1989 


• 1990 


22-29 


3.3 


2.4 


2.0 


1.8 


1 ,7 


1.7 


1.7 


1.7 


1.7 


T.7 


1.7 


30-39 


29.6 


39.5 


38.9 


38.3 


37.4 


36.5 


35.5 


34. 8> 


34.2 


33.7 


33.2 ' 


40-49 


31.6 


31.6 


31.5 


31.4 • 


31-6 


31.9 


32.4 


32.6 


32.8 


32.9 


33.0 


50-59 


19.0 


19.6 


20.1 


20.5 


20.6 


20.6 


20.6 


20.5 


20.5 


20.4 


20; 5 


60-64 


4.3 


4.5 


4.7 


5.0 


5.4 


5.8 


6.2 


6.5 


6.7 




6.8 


65 and Above 


2.1 


2.4 


2.7 


3.0 


3.2 


3.4 


3.7 


3.9 


4.2 • 


4.5 


4.9 


TOTAL* 


100.0 


100.0 


100.0 


100.0 100.0 


100.0 


100.0 j, 




100.0 


100.0 


100.0 



* Percentages may not add to 100.0 due to rounding.. 
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Exhibit VII. 11 

PROJECTED AGE DISTRIBUTION OF FULL-TIME FACULTY FOR THE YEARS 1980 THROUGH 1990, 
ASSUMING -A 6 PERCENT ANNUAL GROTH IN TOTAL FACULTY " 

(Derived From Exhibit VII. 8) • 
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flnoc n-F 
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Percent of Faculty in Age Group on 


January 


1 of 


Year 






1980 


'1981 


1982 


1983 


. 1984 


1985 


1986 


1987 


1988 


1989 


1990 


22-29 


3.3 


2.6 


2.4 


2.3 


2.2 


2.2 


2.2 


2.2 


2.2 


2.2 


2.2 


30-39 


39.6 


40.5 


41.0 


41.3 


' 41.5 


41.5 


41.4 


41.3 


41.2 


41.0 


40.9 


40-49 


31.6 


31.0 


30.4 


.29.8 


29.6 


29,7 


29.9 


30.1 


30.3 


30.6 


30.9 


50-59 


19.0 


19.1 


19.2 


19.1 


18.9 


18.5 


18.1 


17.7 


17.4 


17.1 


,16. 8 


60-64 


4.3 


4.4 


4.5 


4.7 


4.9 


5.2 


5.4 


5.5 


5.5 


5.5 


5.5 


65 and Above 


2.1 


2.3 


al 

2.6 


2.7 


2.9 ' 


3.0 


3.1 


d.2 


3.4 


3. .6 


3.8* 


TOTAL* 


100.0 


100.0 


rcrovo 


100.0 


100.0 


100.0 


100.0 1 


io.o 


100.0 


100.0 


100.0 



* Percentages may not add to 100.0 due to rounding. 
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faculty aged 30 through 39 drop from 39.6 percent of the total to 23.5 
percent. Older faculty show a corresponding increase. While faculty aged 
50 through 59 increased from 19.0 percent of the total to 25.3 percent, the 

faculty aged 60 through 64 more than double, and the faculty 65 and over 

j 

almost treble.. This projected shift in the age distribution is presented 
graphically in Exhibit VII. 12. f 



Exhibit VII. 10 presents the projected proportion of faculty in the same 
age groups under conditions of three percent annual growth. It shows changes 
.that are qualitatively similar, but far less dramatic, than those projected 
to occur under conditions of no growth. These changes are shown graphically 
in Exhibit VII. 13. 

In recent years, the number of faculty has increased at a rate of approx- 
imately six percent per year. Exhibit VII. 14. shows the proportions of faculty 
in the age groups projected under an assumed continuation of this growth rate. 
Under these conditions the projected age composition of the faculty in 1990 
is very close to the present age composition. 

E. Conclusion s 

Several of the findings of this study are interesting in terms of ' 
increasing our understanding of the dynamics which determine the need fur 
new medical school faculty. The first of these findings is the relatively 
small proportion of faculty who leave the medical schools specifically for 
reasons of death or retirement. It was also shown that the majority of 
faculty leaving the schools are young facult-yT^^This suggests that factors 
affecting the loss rates of young faculty, such as their opportunities for 
promotion, could dramatically alter the replacement needs^of the schools. 
A better understanding of the determinants of the loss rates for faculty 
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Exhibit VM.12 



Projected Age Distribution of Full-Time Faculty for the Years 1980 Through 1990 

Assuming No Growth in Total Faculty 




J 



Exhibit VIL13 



Projected Age Distribution of Full-Time Faculty for the Years 1980 Through 1990 

Assuming a 3% Growth in Total Faculty 

Age 

65 and abov< 
60-64 




50-59 



40-49 



30-39 



22-29 



1980 



1982 1984 



1986 



1988 1990 
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ExhibU-VJU_4- 



Frojected Age Distribution of Full-Time Faculty for the Yea^s 1980 Through 1990 

Assuming a 6% Growth in Total Faculty 
Percent Age 
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below the age of 40 would greatly increase our ability to understand how 
these rates may change over the next 10 years. This would allow more 
accurate assessments^of the replacement need generated by the Ijoss of young 
faculty. 

Another interesting finding' is the effect of different rates of growth 
on the future age compositions of the faculty. This analysis indicates 
that a cessation of growth in the faculty will result in a dramatic shift 
in its age composition to one that is much older. However, a growth rate 
of six percent per year, similar to past growth of the medical schools, 
maintains the age composition of the faculty similar to its current form. 

This analysis also showed that much of th^need for new medical school 
faculty is generated by the growth in the size of the faculty. The future 
growth of the faculty is therefore very important for two reasons/ It is 
not only a major determinant of the need for new faculty but also has a 
substantial affect on the future age composition of the faculty. A better 
knowledge of possible future trends in growth would therefore lead to a 
better understanding of both the needs and nature of the future medical school 
faculty. 
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